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GARDEN-FLOWERS. 

Some of the flowers introduced into our gardens^ 
and now cultivated either on account of their 
beauty^ or the pleasantness of their smell, have 
been procured from plants which grew wild^ and 
which have been changed, or, according to the 
opinion of florists, improved, by the art of the gar- 
dener. The greater part of them however came 
ori^nally from distant countries, where they grow, 
in as great perfection as ours, without the assist- 
ance of man. Though we often find mention of 
flowers in the woriks of the Greeks and the Ro- 
inans, it appears that they were contented with 
those which grew in their own neighbourhood. I 
do not remember to have read that they ever took 
the trouble to form gardens for the particular pur- 
pose of rearing in them foreign flowers or plants. 

VOL, lii. B 



8 HISTORY OF INVENTIONS. 

But even supposing that I may be mistaken, for I 
do not pretend to have examined this subject 
very minutely, I think I may with great pro- 
bability venture to assert, that the modern taste 
for flowers came from Persia to Constantinople^ 
and was imported thence to Europe, for the first 
time, in the sixteenth century. At any rate, we 
find that the greater pmrt of the productioiis of 
our flower-gardens were conveyed to us by that 
channel. Clusius and his friends, in particular, 
contributed very much to excite this taste; and 
the new plants brought from both the Indies by 
the travellers who then continued still more fire- 
quently to visit these countries, tended to in- 
crease it. That period also produced some skilfui 
gardeners, who carried on a considerable trade 
with the roots and seeds of flowers; and these 
likewise assisted to render it more general* 
Among these were John and Vespasian Robin, 
gardeners to Henry lY of France,* and Emanuel 
Sweert, gardener to the emperor Rodolphus II,f 
firom whom the botanists of that time procured 
many rarities, as appears from different passages 
of their works. As this taste for flowers prevails 
more at present than at any former period, a 
^ihort history of some of the objects of it may 
not be disagreeable, perhaps, to many of my 
.readers. 

* See Haller*8 Bibliotheca botan. i. p. 398. 
flbid. p.411. 
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Simon de Tovar, a Spanish physician, brought 
the tuberose to Europe before the year 1594 from 
the East Indies, where it grows wild in Java and 
Ceylon, and sent some roots of it to Bernard Palu- 
d&nus,* who first made the flower publicly known, 
in his annotations on Linschoten's voyage.f The 
full tuberoses were first procured from seed by one 
Le Cour, at Leyden, who kept them scarce for 
some years, by destroying the roots, that they might 
not become common. J The propagation of them 
in most countries is attended with difficulties; but 
in Italy, Sicily, and Spain, it requires no trouble; 
and at present the Genoese send a great many roots 
to England, Holland, and Germany. The oldest 
botanists classed them among the hyacinths, and 
their modern name polianthes tuberosa was given 
them by Linnsus in Hortus CHffortianus. 

The auricula, primula auricula, grows wild 
among the long moss covered with snow, on the 
confines of Switzerland and Steyermark, ^ whence 
it was brought to our gardens, where, by art and 
accident, it has produced more varieties than any 
other species of flower. I do not know who first 
transplanted it from its native soil. Pluchelj says 



• Papons Reise durch die Provence. Leipzig 1783, Bvo. p. 338. 
f Navigatio et itinerarium in Orienulem Indiam. Hagx 15^, 



X Miller's Gftrtncr-Lexicon, iii. p. 633. 
S Haller, Histor. Stirpium, i. p. £72. n. G 
I Schaaplfllc iler natDr, ii. p. 4g. 
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only that some roots were pulled up by Walloon 
merchants, and carried to Brussels. This much, 
at any rate, is certain, that it was first cultivated 
with care by the Flemings, who were very suc- 
cessful in propagating it. Professor Weismanfcel. 
who deserves to be ranked amongst the principal 
writers on flowers,* says, that the auricula was 
described and celebrated by Ovid, Pliny, and 
Columella; but this I much doubt. The botanists 
even of the 17th century, who searched for plants 
in the works of the ancients with great diligence, 
and who took the liberty of making very bold 
assertions, were not able to find any name that 
would correspond with the auricula ; for the con- 
jecture of Fabius Columna, that it is tht alisma of 
Dioscorides, is highly improbable, as that Grecian 
author extols his plant, which was fond of water, 
on account of its medicinal virtues only. In the 
time of Clusius, most of the varieties of the au- 
ricula were scarce. 

The common fritillary, or chequered hiy,JrUil- 
laria mekagris, was first observed in some parts 
of France, Hungary, Italy, and other warm coun- 
tries, and introduced into gardens about the middle 
of the sixteenth century. At first it was called 
lilium va?-iegatum; but Noel Capperon, an apo- 
thecary at Orleans, who collected a great many 
scarce plants, gave it the name oi fritiltaria, be- 

■ Des BlumiiUn iwt^ter ihei!. Erfurt 1783, 8vo. p. 5. 







GARDEN-FLOWERS. 



1 



cause the red or reddish- brown spots of the flower 
form regular squares, much like those of a chess- 
board. It was first called mdeagris by Dodonojus, 
because the feathers of that fowl are variegated 
almost in the same manner.* 

The roots of the magnificent crown imperial, 
Ji'itillaria imperialis, were about the middle of the 
sixteenth century brought from Persia to Constan- 
tinople, and were carried thence to the Emperor's 
garden at Vienna, from which they were dispersed 
all over Europe. This flower was first known by 
the Persian name tusac, until the Italians gave it 
that of corona imperiale,^ or crown imperial. I 
have somewhere read, that it has been imagined 
that the figure of it is to be found represented on 
coins of Herod, and that, on this account, it has 
been considered as the lily so much celebrated in 
the Scripture. 

The Persian lily, jTiiillaria Pers'tca, which is 
nearly related to it, was made liuown almost about 
the same time. The bulbs or roots were brought 
from Susa to Constantinople, and for that reason 
it was formerly called lilium Susianum.^ 

African and French marygolds, tagetcs erecta 
and patula, were, according to the account of 
DodonBBus and others, brought from AfricEi to.. 



• Clusii HiaL plant, ii 
t Cliuli Hiat. plant, i. 
X Cluaii Hist, plant, i 



p. 154. 
p. 128. Dodoniii Pern 
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Europe, at the time when the emperor Cbarlts V 
carried his arms against Tunis. This howemer 
is improbable ; for these plants are indigenous in 
South America, and were known to botanists heA^e 
that period under the name of caryophylbis Indicui^ 
from which is derived the French appellation aeillet 
d^Inde. Cordus calls them, from their native 
country, tanacetum Perwoianum* 

Among the most beautiful ornaments of ouf 
gardens, is the bella-donna lily, amaryllisJbrmosisT 
sinuiy the flower of which, composed of six petals, 
is of a deep-red colour, and in a strong Hght, or 
when the sun shines upon it, has an agreeable 
yellow lustre like gold. The first roots of it ever 
seen in Europe were procured in 1593, on board 
a ship which had returned from Sooth: America, 
by Simon de Tovar, a physician at Seville. In the 
year following, he sent a description of the flower 
to Clusius ; and as he had at the same time trans- 
mitted some roots to Bernard Paludanus, and 
count d ' Aremberg, the former sent a dried flower, 
and the lattei^ an accurate drawing of it to Clusius, 
who published it in l601.t One of the Robins 
gave in 16Q8 a larger and more correct figure, 
which was afterwards copied by Bry, Parkinson, 
and Rudbeck ; but a complete description, with a 

• Dodonaei Florum historia, p. p8. Baphini IJistor. plant, iii. 1 . 
p. 98. 
f Hist, plantar, i. p. 157. 



&ARD£N-FLOW£RS. 7 

good ^graving, was published in 1742, by Lin- 
M^u^,^ who iu 1737 gave to that genus the 
liame by which they are known at present, f 
Sweerty Bauhby and Rudbeck, are evidently mis- 
taken in assigning the East Indies as the original 
country of this plant ; and Broke, ;{: who was not 
a botanist, but only a florist^ is equally wrong in 
making it a native of the Levant Tovar received 
it from South America, where it was found by 
Plumier and Barrere, and at a later period by 
Tbiery de Menonville also.^ At first it was classed 
with the narcissus, and it was afterwards called 
UlifhfiarcissuSy because its flower resembled that of 
tj^e lily, and its roots those of th^ narcissus. It 
was named flos-JacobauSy because some imagined 
that they discovered in it a likeness to the badge 
of the knights of the order of St. James in Spain, 
whose founder, in the fourteenth century, could 
not indeed have been acquainted ^dth this beautiful 
amaryllis. 

Another species of this genus is the Guernsey 
lily, amaryllis SarniensiSy which in the magnificence 
of its flower is not inferior to the former. This 
plant was brought from Japan, where it was found 

* Abhandlangen der Schwedischen Akademie^ iv. p. 11 6. 

t HortusCliffort. p. 135. 

X fieobachtungen von einigen blumen. Leipzig 1769^ 8vo. 

§ fiarrere, Hist^ naturelle de la France Equinoxiale^ spec. 8. 
Traits de la culture du Nopal^ par Thiery de Menonville. Au 
Cap-Franyois 1787, 8vo. 



8 HISTORY OF INVENTIONS. 

by Kaempfer,* and also by Thunberg,t during ^ 
travels some years ago in that country. It was 
first cultivated in the beginning of the seventeenth 
century in the garden of John Morin, at Paris, 
where it blowed, for the first time, on the 7th of 
October 16S4. It was then made known by Ja- 
cob Cornutus, under the name of narcissus Ja- 
ponicusjlore rutilo. :j; After this it was agaio no- 
ticed by John Ray§ an Englishman, in 1665, who 
called it the Guernsey lily^ which name it still vei^ 
properly bears. A ship returning from Japan was 
wrecked on the coast of Guernsey, and a number 
of the bulbs of this plant, which were on board, 
being cast on shore, took root in that sandy soil. 
As they soon increased and produced beau^til 
flowers, they were observed by the inhabitsihis,^ tod 
engaged the attention of Mr. Hatton, the governor's 
son, whose botanical knowledge is highly spoken 
of by Ray, ancf who sent roots of them to several 
of his friends who were fond of cultivating curious 

f Amoenitat. exoticse, p. 8/2. 

f Flora Japonica, p. 132. The author says that the Japane^ 
consider the hulbs as poisonous. 

X Inter omnes narcissos, qui hactenus invisi apud nos extiterunt^ 
prima, ut arbitror, auctoritas nobilissimo huic generi debetur, quod 
paucis abhinc annis ex Japonia allatum, strenui admodum et nullis 
sumptibus parcentis viri Johannis Morini cultura, tandem in flprem 
prosiluit septimo mensis Octobris, anno Dom. l634. Jac, Cornuti 
Canadensiutn plantarum aliarumque nondum editarum historia, 
Paris l63d, 4to. p. 16?. 

§ A complete Florilegc, furnished \vith all the requisites belong- 
ing to a florist. London l665> fol. lib. i. cap. 1Q> p. 74. 
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plants.''^ Of this elegant flower Dr. Douglass gave 
a description- and figure in a small treatise pub- 
lished in IT^iyf which is quoted by Linnaeus in his 
Bibliothecay but not by Haller. 

Of the numerous genus of the ranunculus, 
florists, to speak in a botanical sense, have ob- 
tained a thousand diflerent kinds ;:t^ for, according 
to the manner in which they are distinguished by 
gardeners, the varieties are infinite and increase 
almost every summer, as those with half-fuU 
flowers bear seed which produces plants thai; 
from time to time divide themselves into new 
kinds that exhibit greater or uncommon beauties. 
The principal part of them, however, and those 
most esteemed were brought to us from the Le- 
vant. Some were carried from that part of the 
world so early as in the time of the Crusades-; 

* Ejus radices ex Japonia allatae^ et ex nave naufraga^ Batavica 
an Anglica incertum^ ejectae in litttis arenosum insulae Guernsey ;— 
ibi, inquaita, bulbi incuria project! in littus arenosum, inter sparta 
iparitima>^ vento fortiore arenam eo pellente, qua demum praedicti 
bulbi tecti post aliquot annos summa cum admiratione flores rutilos 
amplos et elegantes sponte dedere. Hoc flore detecto, aliquot annis 
postea radices plurimas communicavit botanicis et elegantium floruth 
cultoribus dominus Caiolus Hatton, filios natu secundus nobilissimi 
Tiri Christophori Hatton, baronis de Hatton, et insulas Guernsey 
prsedictae gbbematoris. Rob. Morisoni Plantarum hisioriay pars 
secunda, Oxonii l680> fol. sect. 4, p. 367. 

f Lilium Samiense^ or a Description of the Guernsey lily. To 
which is added the botanical dissection of the coffee-berry. By 
Dr. James Douglass, London 17S5. fol. Linnaei fiibliotheca bo- 
tanica. Halse 1747> 8vo. p. 32. 

J Millers Gartner-Lexicon, iii. p. 76I. 
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but most of them have been introduced 
Europe from Constantinople since the end of tbe 
fiixteenith century, particularly the Persian raoisii- 
culus,* the varieties of which, if I am not am- 
taken, hold at present the first rank. Clnsius de- 
scribes both the single and the full flowers as new 
rarities, t This flower was in the highest repute 
during the time of Mahomet IV. His Grand 
Vizir, Cara Mustapha, well known by his hatred 
against the Christians and the siege of Vienna 
in 1683, wishing to turn the Sultan's thoughts to 
some milder amusement than that of the chase, 
for which he had a istrong passion, diverted his 
attention to flowers ; and, as he remarked that 
the Emperor preferred the ranunculus to all 
others, he wrote to the different Pachas through- 
out the whole < kingdom to send him seeds or 
roots of the most beautiful kinds. The Pachas 
of Candia, Cyprus, Aleppo, and Rhodes paid most 
regard to this request; and the elegant flowers 
which they transmitted to court were shut up in 
thie Seraglio as unfortunate offerings to the volup- 
tuojiisness of the Sultan, till some of then^ by the 
force of money, were at length freed from their 
imprisonment. The ambassadors from the Eu- 
ropean courts, in particular, made it their busi- 
ness to procure roots of as many kinds as they 

* Ranunculus Asiaticus Linnsei. 
t Histor. plant, rar. i. p. 241. 
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coald, which they sent to their different sore* 
TOgns. Marseilles, which at that period earned 
OQ the greatest trade to the Levant, received on 
this account these flowers very early, and a per- 
son there, of the name of Malaval, is said to 
have contributed very much to disperse them all 
over Europe.* 



LENDING.HOUSES. 

It appears singular to us, at present, that it 
should have been once considered unlawful to re- 
ceive interest for lent money; but this circum- 
stance will excite no wonder when the reason of it 
is fully explained. The different occupations by 
which one can maintain a family without robbery 
and without war, were at early periods neither 
so numerous nor so productive as in modern 
times; those who borrowed money required it 
only for immediate use, to relieve their necessities 
or to procure the conveniencies of life ; and those 
who advanced it to such indigent persons did so 
either through benevolence or friendship. The 

• Tournefort, Voyage du Levant, vol, ii. p. 15, Traits des re- 
ntncules {par UArdene), Paris 1746» Svo. ; and an extract from it 
IB Hamburg, magazin, i. p. 5g6. Pluche, Schauplaix der tuUur, L 
P*71. 
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case ndw Is widely difFereiit. With the assistance 
of borrowed money people enter into . business^ 
and carry on trades, from which by their abilities, 
diligence^ or. good fortune, so much profit arises 
that they soon acquire more than is requisite f<Mr 
their daily support ; tod under these circumstances 
the lender may, undoubtedly, receive for the bene-* 
ficial use of his money a certain remuneration, 
especially as he himself might have employed it 
to advantage ; and as by lending it he runs the 
risk of losing either the whole or ^ part of his 
capital, or at least of not receiving it again so soon 
as he may have occasion for it. 

Lending on interest, therefore, must have be-^ 
come more usual in proportion as trade, manu- 
factures, and the arts were extended; or as the art 
of acquiring money by money became more com- 
mon: but it long continued to be detested, be- 
cause the ancient abhorrence against it was by an 
improper construction of the Mosaic law con- 
verted into a religious prejudice,* which, like 
many other prejudices more pernicious, wajGi 
strengthened and confirmed by severe papal laws. 
The peoplCj however, who often devise means to 
render the faults of their legislators less hurtful, 
concealed this practice by various inventions, so 

* J. D. Micbaelis Dissertatio de mente et ratioue legis Mosaicae 
usuram prohibeotis, in Syntagma commentationnm^ ii. p. Q ; and 
his Mosaisches recht. iii. p. 86. 
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that neither the borrower nor lender coald be pu^ 1 
nished, nor the giving and receiving of interest be 
prevented. As it was of more benefit than pre- 
judice to trade, the impolicy of the prohibition 
became always more apparent ; it was Itnown that i 
the new-invented usurious arts under which it v 
privately followed would occasion greater evils 
than those which had been apprehended from 
lending on interest publicly; it was perceived also 
that the Jews, who were not affected by papal 
maledictions, foreigners, and a few natives who 
had neither religion nor conscience, and whom the 
Church wished least of all to favour, were those 
principally enriched by it. 

In no place was this inconvenience more felt 
than at the Romish court, even at a time when it 
boasted of divine infallibility ; and nowhere waa. , 
more care employed to remove it. A plan, there-t 
fore, was at length devised, by which the evil, aa 1 
was supposed, would be banished. A capital wa& I 
collected from which money was to be lent to tho ] 
poor for a certain period on pledges without in- a 
terest. This idea was indeed not new; for suct^ 
establishments had long before been formed and | 
supported by humane princes. The emperor Aa-^ I 
gustus, we are told, converted into a fund the sur-^ 1 
plus of the money "hich arose to the State from \ 
the confiscated property of criminals, and lent sums 
from it, without interest, to those who could pledge 
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effects equal to double the amount.* Tiberius 
also advanced a large capital, from which those 
were supplied with money for three years, wba( i 
could give security on lands equivalent to twic«- 
tbe value-i" Alexander Severus reduced the in- 
terest of money by lending money at a low rate, 
and advancing sums to the poor without interest 
to purchase lands, and agreeing to receive payment 
from the produce of them. J 

These examples of the ancients were followed 
in modern Italy. In order to collect money, the 
Popes conferred upon those who would contribute 
towards that object a great many fictitious advan- 
tages, which at any rate cost them nothing. By 
bulls and holy water they dispensed indulgences 
and eternal salvation ; they permitted burtheosome 
vows to be converted into donations to lending- 

* Quoties ex damnntorum bonis pecitnia supcrBuerec, utum cjiu 
giatuitmn ib qui cavere in duplum po^sent, ad certum teoipus in- 
dulBit. SuHen. Vita Auguati, cap.41. 

■f TulitopemCieaar, disposito pec meosas roilliessestertio, factaque 
mutuaiidi copia sine usuris per trjennium, si debitor popolo in du- 
plum pnediis cavisset. Sic reFccta fidca, et paulatim privati quoque 
CT«ditom T^perti. Taeili Annal. vi. 17, p, 361. Publice munifi- 
cmliBm bis omnino cxhibuit : propoalto millies HS. gratuito ia 
triennii tenipus. Sueion. ftla Tiherii, cap. 48, p, 558. Tiberius 
rem fenerariam lemperavit, inillie«iue sestertium leipublicE latgitua 
Kit, qiiam pecuniam senalorii ordinis viri indigenlibiu sine usuca ad 
imaniios mutuo dareiit. Die Camut, Ivili. SI, p, 8g3. 

X Fcenus publicum irientarium exercuit, ita ul pauporibui ple- 
ruquc sine usuris pecuuiaa dederit ad agros emendos, reddendas de 
fcuctibus. Miias LamprU. Vila Alex. Seven, cap, 21, p. 528. 
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houses ; and authorised the rich who advanced 
them considerable sums to legitimate such of their 
children as were not born in wedlock. As an 
establishment of this kind required a great many 
servants, they endeavoured to procure tliese also 
on the same conditions ; and they oftered, besides 
the above-mentioned benefits, a great many others 
not worth notice, to those who would engage to 
discharge gratia the business of their new under- 
taking; but in cases of necessity they were to re- 
ceive a moderate salary from the funds. This mo- 
ney was lent without interest for a certain time to 
the poor only, provided they could deposit proper 
pledges of sufficient value. 

It was, however, soon observed Itiat an esta* 
blishinentof this kind could neither be of extensive 
use nor of long duration. In order to prevent 
the secret lending of money, by the usurious arts 
which bad begun to be practised, it was necessary 
that it should advance sums not only to those who 
were poor in the strictest sense of the word, but to 
those also who, to secure themselves from poverty, 
wished to undertake and carry on useful employ- 
inents, and who for that purpose had need of ca- 
pitals. However powerful the attractions might 
be, which, on account of the religious folly that 
then prevailed, induced people to make large con- 
tributions, they gradually tost their force, and the 
tatter were lessened in proportion, especially aa a 
spirit of reformation began soon after to break out 
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in Germany, and to spread more and more into 
other countries. Even if a lendiog-house should 
not be exhausted by the maintenance of its ser- 
vants, and various accidents that could not be 
guarded against, it was still necessary, at any 
rate, to borrow as much money at interest as might 
be sufHcient to support the establishment. As it 
was impossible that it could relieve all the poor, 
the only method to be pursued was to pre%'ent 
their increase, by encouraging trade, and by sup- 
plying those with money who wanted only a little 
to enable them to gain more, and who were in a 
condition and willing to pay a moderate interest. 
The pontiffs, therefore, at length resolved to allow 
the lending-houses to receive interest, not for the 
whole capitals which they lent, but only for a part, 
merely that they might raise as much money as 
might be sufficient to defray their expenses : and 
they now, for the first time, adopted the long- 
established maxim, that those who enjoy the be- 
nefits should assist to hear the burthen — a maxim 
which very clearly proves the legality of interest. 
When this opening was once made, one step more 
only was necessary to place the lending-houses on 
that judicious footing on which they would in all 
probability have been put by the inventor himself, 
had he not been under the influence of prejudice. 
In order that they might have sufficient stock in 
hand, it was thought proper to give to those who 
should advance them money a moderate interest, 
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which they- prudently concealed by blending it 
with the unavoidable expenses of the establish- 
ment, to which it indeed belonged, and which 
their debtors, by the practice a little before intro- 
duced, were obliged to make good. The lending- 
houses, therefore, gave and received interest. But 
that the odious name might be avoided, whatever 
interest was received, was said to be pro indemni" 
tate; and this is the expression made use of in the 
papal bull. 

All this, it must be confessed, was devised with 
much ingenuity: but persons of acuteness still 
discovered the concealed interest; and a violent 
contest soon arose respecting the legality of lend- 
ing-houses, in which the greatest divines and ju- 
rists of the age took a part; and by which the old 
question, whether one might do any thing wicked, 
or establish interest, in order to effect good, was 
again revived and examined. Fortunately for the 
pontifical court, the folly of mankind was still so 
great that a bull was sufficient to suppress, or at 
least to silence, the spirit of inquiry. The Pope 
declared the holy mountains of piety, sacri viontide 
pietciy to be legal; and threatened those with his 
vengeance who dared to entertain any further 
doubts on the subject. All the cities now has- 
tened to establish lending-houses ; and their ex- 
ample was at length followed in other countries. 
Such, in a general view, is the history of these 

VOL. III. c 
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establishments : I shall now confirm it by the ne- 
cessary proofs. 

When under the appellation of lending-hotise 
we understand a public establishment where any 
person can borrow 'money upon pledges, either 
for or without interest, we must not compare it to 
the tabernce argent aria or mens numulari(B of the 
Romans. These were banking-houses, at which 
the State and rich people caused their revenues to 
be paid, and on which they gave their creditors 
orders either to receive their debts in money, or 
to have the sums transferred in their own name, and 
to receive security for them. To assign over money 
and to pay money by a bill were called perscribere 
and rescribere; and an assignment or draft was 
called attribution These argentariiy memarii^ nur 
mulariij colh/bista and irapezita followed the same 
employment, tlierefore, as our cashiers or bankers* 
The former, like the latter, dealt in exchanges and 
discount ; and in the same manner also they lent 
from their capital on interest, and gave interest 
themselves, in order that they might receive a 
greater. Those who among the ancients were 
enemies to the lending of money on interest 
brought these people also into some disrepute; 
and the contempt entertained for them was pro- 
bably increased by prejudice, though those numarii 
who. were establiished by government as public 
cashiers held so exalted a rank that some of them 
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became consuls. Such banking-houses occur in 
the Italian States in the middle ages, about the 
year 1 377. They were called apothecte seu casa- 
nafenerisy* and in Germany wechselbanke^ banks 
of exchange ; but they were not lending-houses in 
the sense in which I here understand them. 

Equally distinct also from lending-houses were 
''those b^nks established in the fourteenth century, 
in many cities of Italy, such, for example, as Flo- 
rence, iniorder to raise public loans. Those who 
advanced money on that account received an ol> 
ligation and monthly interest) which on no pre-* 
text could be refused, even if the creditor had 
been guilty of any crime. These obligations were 
soon sold with advantage, but oftener with loss ; 
and the price of them rose and fell like that of the 
English stocks, but not so rapidly; and theolo* 
gists disputed whether one could with a safe con- 
science purchase an obligation at less than the 
stated value, from a proprietor who was obliged 
to dispose of it for ready specie. If the State was 
desirous or under the necessity of repaying the 
money, it availed itself of that regale called by 
Leyser regale falsae monttce^ and returned the capi- 

* Osservazioni istorlche di Dominico M. Manni circa i sigilli 
antichi dei secoli bassi, vol. xxvii. p. 86. The author here quotes 
from an ancient city-book the following passage : Franciscus fene- 
lator pro se et apotheca seu cawna fenoris, quam tenebat in rta 
Quattro Pagoni, &c. 

c 2 
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tal in money of an inferior value. . This establish- 
ment was confirmed, at least at Florence, by the 
Pontiff, who subjected those who should commit 
any fraud in it, to ecclesiastical punishment and a 
fine, which was to be carried to the Papal trea- 
sury : but long before that period, the republic of 
Genoa had raised a. loan by mortgaging the public 
revenues. I have been more particular on this 
subject because Le Efret* calls these banks very 
improperly lending-hquses ; and in order to show 
to what a degree of perfection the princely art of 
contracting and paying debts was brought so early 
as the fourteenth century. 

Those who have as yet. determined the origin of 
lending-houses with the greatest exactness place 
it, as Dorotheus Ascianus, that is Matthias Zim- 
mermann,f does, in the time of Pope Pius Ilor 
Paul II, who filled the papal chair from 1464 to 

* Algemeine Welthistorie, xlv. p. 10. 

+ This theologian, born at Eperies in Hungary, in l625, was 
driven from his native country on account of his religion, and 
died superintendant at Meisse in l68g. He wrote, besides other 
works: Dorothei Asciani Monies pietatis Romanenses historice, ca^ 
nonice, et tkeologice detecli. Lipsiae 167O, 4to. This book is at 
jireseiit very scarce. I shall take this opportunity of mentioning 
also the following, because many who have written on lending- 
faouses have quoted it, though they never saw it : Monies pietatis 
Romanenses, das ist, die Berg der Fromkeit oder GoUesforcht in 
der stadt Rom, Durch Elychnium Gottlieb. Strasburg 16O8, 
8vo. It contains nothing of importance that may not be found in 
. Ascianus. 
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1471 ; and the reason for supposing it to have 
been under the pontificate of the latter is, because 
Leo X, in his bull, which I shall quote hereafter, 
mentions that pope as the first who confirmed an 
establishment of this kind. As the above ac. 
count did not appear to me satisfactory, and as 
J knew before that the oldest lending-houses in 
Italy were under the inspection of the Francis- 
cans, I consulted the Annals of the Seraphic Order, 
with full expectation that this service would not 
be omitted in that work ;' and I indeed found in it 
more materials towards the history of lending- 
houses than has ever been collected, as far as 
I know, by any other person. 

As complaints against usury, which was prac- 
tisied by many Christians, but particularly by the 
Jews, became louder and more public in Italy in 
the fifteenth century, Barnabas, Inter amnensis, pro- 
bably of Terni, first conceived the idea of esta- 
blishincr a lending-house. This man was origi- 
nally a physician ; had been admitted to the de- 
gree of doctor ; was held in great respect on 
account of his learning ; became a Minorite, or 
Franciscan ; acquired in that situation every rank 
of honour, and died, in the first monastery of this 
order at Assisi (in monte Subasio)^^ in the year 

* Of this Barnabas I know nothing more than what I have here 
extracted from Waddingii Annates Minorum, torn. xiv. p. 93. 
Wadding refers to Marian, lib. v. c. 40, § 17; and Marc, 3. p. 
lib. 5. cap. 58. The former is Marianus Florentinus, \vbo8i^;9^ 
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1474. While he was employed in preaching un- 
der Pope Pius II at Perugia, in the territories of 
the Church, and observed how much the poor 
were oppressed by the usurious dealings of the 
Jews, he made a proposal for raising a capital by 
collections, in order to lend from it on pledges to 
the indigent, who should give monthly, for the use 
of the money borrowed, as much interest as might 
be necessary to pay the servants employed in this . 
establishment^ and to support it. Fortunatus de 
Copolis, an able jurist of Perugia, who after the 
death of his wife became also a Franciscan, ap- 
proved of this plan, and offered to assist in putting 
it into execution. To be assured in regard to an 
undertaking which seemed to approach so near to 
the lending on interest, both these persons laid 
their plan before the university of that place, and 
requested to know whether such an establishment 
could be allowed ; and an answer being given in 
the affirmative, a considerable sum was soon col* v 
lected by preaching, so that there was a sufficiency 
to open a lending-house. Notwithstanding this 

ciculus chronicorum Ordinis Minorum, which consists of five books, 
was used in manuscript by W^adding in composing his large work, 
and in my opinion has never been printed. Marc, is Marcus 
Ulyssoponensis, whose Chronica Ordinis Minorum trihus partihua 
distincta I have not been able to procure, though it is translated into 
several languages. See Waddingii Scrip tores Ordinis Minorum. 
Romae 1650, fol. p. 248, 249. What is said on this subject in 
Argelati Bihliotheca Scriptor. Mediolanens, Mediolani 1745, fol. h 
p. 3^2, has beea taken from Waddiog. 
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sanction, many were displeased with tb<e design, 
and considered the receiving of interest, however 
small it might be, as a species of usury. Those 
who exclaimed most against it were the Dominicans 
(e.v ordine Pradkatorum) : and they seem to have 
continued to preach in opposition to it, till they 
were compelled by Leo X to be silent ; while the 
Franciscans, on the other hand, defended it, and 
endeavoured to make it be generally adopted. The 
dispute became more violent when, at the end of 
a year, after all expenses were paid, a considera- 
ble surplus was found remaining ; and as the ma- 
nagers did not know how to dispose of it, they at 
length thought proper to divide it amongst the 
servants, because no fixed salaries had been ap- 
pointed for them. Such was the method first pur- 
sued at Perugia ; but in other places the annual 
overplus was employed in a different manner. 
The particular year when this establishment be- 
gan to be formed^ have no where found marked ; 
bat as it was in the time of Pius II, it must 
have been in 1464, or before that period.* It 

* This is confirmed by M. B. Salon, in t. ii. Contr, dejustit, $i 
jure in ii. 2 Thorn. Aquin, qu. 88. art. 2. controv. £7; Htgos 
nodi mons non erat in usn apad antiquos. Coepit fere a IdO samit, 
tempore Pii II. Hie enim pontifex est qui primus omntam 1^ 
fdtur montcm approbasse, coepitq«ie, Predicateribus hortantibm, 
respublicas et populos ad ilium instituendum hortari^ ne pauperes 
ab Hebraeis acceptis consumerentur. The Dominicans^ or Pradi' 
catores, however, opposed it. The precise year when this institu- 
lioa waft formed, may, perhaps, be mention^ in the pariicidariii»- 
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is very remarkable that this pontiff confirmed the 
lending-house at Orvieto (Urbs Vetus) so early as 
the above year ; whereas that at Perugia was sanc- 
tioned, for the first time, by Pope Paul II in 
1467.* It is singular also that Leo X, in his 
confirmation of this establishment, mentions Paul 
II, Sixtus IV, Innocent VIII, Alexander VI, 
and Julius II ; but not Pius II. Pope Sixtus IV, 
•as Wadding says, confirmed in 1472 the lending- 
house at Viterbo, which had, however, been be- 
gun so early as 1469, by Franciscus de Viterbo, 
a Minorite.f 

In the year 1479, Sixtus IV confirmed the 
lending-house which had been established at Sa- 
vona, the place of his birth, upon the same plan 
as that at Perugia. The bull issued for this pur- 

tory of the city of Perugia j but the Sioria di Perugia by Pompeo 
Pellini I have not been able to search ; and in Perugia augusla 
descritta da Cesare Crispolti, in Perugia l648, 4to, p. 182, I find 
only: Monte detto della pietk, instituto di un venerabile padr^ 
dell' ordine Osservante, chiamato Fra Giacomo da monte Feltro ; 
- - - fa di lui mentione il Gonzaga. Gonzaga, notwithstanding the 
above account, ascribes this service not to any Jacob, but to the 
well-known Bernardino de Feltro. De origine seraphicce religionis 
FrdnciscancB. Bomae 1587, fol. p. 338. In C. L. Richard's 
Analysis conciliorum generalium et particuiarium, Venetiis 1776, 
4 vol. fol. iv. p. 98, I find that the first lending-house at Perugia was 
established in the year 1460 ; but Pius II, under whose pontificate 
it appears by various testimonies to have been founded, was not 
chosen Pope till the year 1468. 

• Wadding, xiv. p. 94. 

t Gvissi^ IstQria della citt^ di Viterbo. In Romsi 1742, fol, p. ?7I. 
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pose is the first pontifical confirmation ever print- 
ed ;* for that obtained for Perugia was not, as we 
are told by the editor, to be found in the archives 
there in 1618, the time when the other was print- 
ed. I have never found the confirmation of those 
at Orvieto and Viterbo. Ascianus sought for 
them, but without success, in Bullarium magnum 
Cherubiniy and they are not mentioned by Sixtus. 
This pontiff, in his bull, laments that the great ex- 
penses to which he was subjected did not permit 
him to relieve his countrymen with money, but that 
he would grant to the lending-house so many spi- 
ritual advantages as should induce the faithful to 
contribute towards its support; and that it was 
his desire that money should be lent from it to 



• It may be found in Bolle et privilegi del sacro monte della 
p'leth di Roma, In Roma 1()18 : ristampati lanno 1658. This 
collection is commonly bound up with the following work, which 
was printed in the same year and again reprinted : SiatuH del 
sacro monte della pieth di Roma. This bull is inserted entire by 
Ascianus, p. 719: but in the Collection of the pontifical bulls it 
is omitted. I shall here give only the following extracts from it. 
Ut hujusmodi incommodis [^the usurious practices of the Jews) obvi- 
ent, cupiunt, ad instar dilectorum filiorum civium civitatis nostras 
Perusinae, in priedicta civitate Savonensi, ex piis Christi fidelium 
suffragiis, ac alias colligere, et in unam massam, quae mons pictatis 
nuncupetur, redigere aliquam non pan'se pecuniae summam, de qua 
personis pauperibus et egenis, per ofllciales, examinata caussa neces- 
sitatis eorum, ac receptis pignoribus ab eisdem, opportune valeat 
proportionabiliter subveniri eo modo, quo subvenitur ex pecuniis 
montis pietatis in Perusina civitate dudum apostolica auctoritate 
interveniente ordinati^ dummodo eis desuper per nos licentia coa** 
cedatur. 
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those who would assist gratis during a year in the 
business which it required. If none could be 
found to serve on thfese conditions, a moderate 
salary was to be given. He added a clause also 
respecting pledges ; but passed over in silence that 
the debtors were to contribute any thing for the 
support of' the institution by paying interest, which 
Barnabas, whose name does not occur in the bull, 
introduced however at Perugia, and which the 
Pope tacitly approved. 

The greater part of the lending- houses in Italy 
were established in the fifteenth and following cen- 
turies by the Minorites Marcus Bononiensis, Mi- 
chael a Carcano,* Cherubinus Spoletanus, Jacobus 
de Marchia, Antonius Vercellensis, Angelus a Cla- 
vasio, and, above all, Bemardinus Tomitano, na- 
med also Feltrensis and Parvulus. This man was 
born at Feltri, in the county of Treviso, in the 
year 1439. His father was called Donato Tomi- . 
tano, and his mother Corona Rambaldoni ; they 
were both of distinguished families, though some 
assert that he was of low extraction, and a native 
of Tomi, a small place near Feltri, on which ac- 
count he got the name of Tomitano. The name 
of Parvulus arose from his diminutive stature, ^i 

•.7- . 

which he sometimes made a subject of pleasantry. f :^:iK 
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• This Michael travelled and preached much in company with '^-'i^i 
Bcrnardinus, and died at Como in 1485. Wadding, xiv. p. 396. '*^i|^-V 

+ The Piccolimini, nephews of tlie'Pope, having once paid their » ^ -'•■>'$ 
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This much at any rate is certain, tbat be had re- 
ceived a good education. In 1456, when seven- 
teen years of age, he suffered his instructors, con- 
trary to the inclination of his father, to carry him 
to Padua, to be entered in the order of tb^ Mino- 
rites ; and on this occasion he changed his christian- 
name Martin into Bemardinus.* As he was a 
good speaker, he was employed by his Order in 
travelling through Italy and preaching. He was 
heard with applause, and in many parts the people 
almost paid him divine honours. The chief ob- 
ject of his sermons was to banish gaming, intem- 
perance, and extravagance of dress ; but he, above 
all, attacked the Jews, and excited such a hatred 
against theqp , that the governments in many places 
were obliged to entreat or to compel him either to 
quit their territories or not to preach in opposition 
to these unfortunate people, whom the crowds he 
collected threatened to massacre ; and sometimes 
when he visited cities, where there were rich Jews, 
and persons who were connected with them in 
trade, he was in danger of losing even his own life. 
Taking advantage of this general antipathy to the 
Jews, he exerted himself, after the example of 
Barnabas, hi^ brother Minorite, to get lending- 

respects to him at Siena, he told them he was their namesake. Wad^* 
ding, xiv. p. 447. 

• Wadding, xii. p. 442. In Lettere deW agricoUura, delVarii^ 
e del commercio, by Anton. Zano'n, vol. vi. p. 149, the year ]4d9 is 
given, which perhaps i . ai rjror of the press. 
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houses established, and died at Pavia in the year 
1494. The Minorites played a number of jug- 
gling tricks with his body, pretending that it per- 
formed miracles, by which means they procured 
him a place in the catalogue of the saints ; and to 
render, his name still more lasting, some of his 
sermons have been printed among the works of the 
writers of the Franciscan order.* 

The lending-houses in Italy, with the origin of 
which I am acquainted, are as follows : The lend- 
ing-hoiise at Pei^ugia was inspected in 1485, by 
Bernardinus, who enlarged its capital. 

The same year he established one at Assisi, which 
was confirmed by pope Innocent, and which was 
visited and improved by its founder iq 1487.t 

In the year I486, after much opposition, he 
established a lending-house at Mantua, and pro- 
cured for it also the Pope's sanction, ij: Four years 

♦ Waddingii Scriptores ordinis Minorum, p. 58. Fahricii Bib^ 
Itoth, mcdiee et infimcp at. i. p. 586. 

+ Wadding, xiv. p. 398 and 433. 

X It maybe found entire in fVadding, xiv. p. 411. It was or- 
dered that the pledges should be worth double the sum lent, and 
that they should be sold if not redeemed within a year. The regu- 
lations made respecting the interest I shall here insert : Liceretque 
eis pro hujusmodi salariorum solutione, ac etiam pensione domus ad 
praemissa in loco commodo et honesto conducenda in civitate prae- 
dicta, libris et subhastationibus, aliisque expensis necessariis pro 
executione eis commissorum officiorum hujusmodi, a personis 
mutuo recipientibus pecunias dicti montis, illasque restituentibus 
intra annum, praeter summam mutuatam, duos denarios pro quali- • 
bet libra mutuata ejus sumoiae^ pro quolibet mense petere ct recup> 
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after, however, it had declined so much, that he 
was obliged to preach in order to obtain new do- 
nations to support it.* 

At Florence he met with still more opposition ; 
for. the rich Jews bribed the members of the 
government, who wished, in appearance, to favour 
the establishment of the lending-house, to which 
they had consented eighteen years before, while 
tliey secretly thwarted it ; and some boys having^ 
once proceeded, after hearing a sermon, to. attack 

rare, et a non restituentibus de pretio venditor um pro tempore pig- 
norum retinere ; et si dicti duodenarii pro libra sic collecti, in fine 
anni non ascenderent ad summam opportunam pro salariis et aliis 
expensis praedictis, voluerunt id quod deficeret^ suppleri de summa 
anni sequentis^ et si summa dictorum duorum denariorum pro 
libra sic collecta^ in Bne anni transcenderet summam opportunam 
pro salanis et expensis prsedictis, voluerunt id quod superabundaret^ 
eisdem solventtbus proportionabiliter et pro rata, pro qua solvissent^ 
xiltra restitui^ si recuperare vellent, el ad hunc effectum publice sae- 
pius proclamari per civitatem praedictam, quod quicunque intende- 
rent rehabere portioned eis contingentes, de superabundantia praedicta 
collecta per exactorem duorum denariorum pro libra, debeant pro- 
testari officialibns praedictis infra quindecim dies ad minus a die sibi 
facti mutui, recepisse mutuo animo rebabendi talem portionem eis 
contingentem, quantumcumque parvam; alioquin, decursis dictis 
quindecim diebus, protestatione praedicta non facta, intelligerentur, 
post tot proclamationes repetitis vicibus factas, tales mutuo recipien- 
tes, et non protestantes, velle, immo mandare ac injungere dictis 
officialibus, quod dispensent pauperibus, vel convertant in alias pias 
causas, illas parvas quantitates et portiones, quae ipsos protestantes 
contigebant de dicta quantitate superabundanti, amof^ Dei, et pro 
suae ac siiorum prsedecessorum animarum salute, de consilio duorum 
religiosorum, vel aliorum sacerdotum aut aliorum bonse opinionis et 
famse. 

* Wadding, xiv. p« 5 iG. 
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the houses of the Jews, the Minorites were ordered 
to abstain from preaching and to quit the city.^ 
It was, however, completely established ; but by 
the Dominican Hieronymus Savonarola, f • 

In the year 1488, Bernardinus established a 
lending-house at Parma, and procured for it the 
Pope's sanction, J as well as for one at Cesena, 
where the interest was defined to be pro salariis 
officialium et aliis montis oneribus pcrferendis. § 
About the conclusion of this year, he was at the 
other end of Italy, where he re-established the 
lending-house at Aquila in the kingdom of 
Naples. II 

In the year following he established one at Chi- 
eti, (Tkeate) in the same kingdom, another at Rieti 
[Rente) in the territories of the Church, a third at 
Nami {Namid)\% and a fourth at Lucca, which 
was confirmed by the bishop, notwithstanding the 
opposition of the Jews, who did every thing m 
their power to prevent it. 

In the year 1490^ a lending-house was establish- 

• Wadding, xiv. p. 446. 

f Osservazioni di D. Manni circa i sigilli antichi, torn, xxvii. 
p. 92 j where much information respecting this subject may be 
found. 

\ Wadding, xiv. p. 445. La historic della citth di Parma, di 
Bonavertttira Angeli. In Parma 159I, 4to. p. 42Q, 

§ This bull of Innocent VIII may be found in the before-quoted 
BoUe etpnvilegi del sacro monte delta pieth di Roma, p. 10. 

II Wadding, xiv. p. 431. 

% Ibid. p. 462. Ibid. 465. 
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ed at Piacenza {Pktcentia) by BernardiDus, who 
at the same time found one at Genoa which had 
been established by the before-mentioned Angelas 
a Clayasio.*" At this period also, a lending-house 
ivas established at Verona,! and another at Milan 
by the Minorite Michael de Aquis.;}; 

In 14919 a lending-house was established at 
Padua, which was confirmed by Pope Alexander 
VI, in 1493 ; § and another was established at 
Ravtona«|| • 

In 149S9 Bernardinus reformed the lending-- 
house. at Vicenza, where, in order to avoid the 
reproach of usury, the artifice was employed of 
not demanding any interest, but admonishing the 
borrowers that they should give a remuneration 
according to their piety and ability. As people 
were by these means induced to pay more interest 
than what was legally required at other lending* 
houses, Bernardinus caused this method to be 

* Wadding, xiv. p. 480, 481. 

f Ibid. p. 517* Cronita di Verona, descritta da Pier, Zagata, 
In Verona 1747, 4to. ii. 1. p. S02 ; and ii. 2. p. 88. 

I II Ritrato di Milano, di Carlo Torre. In Milano 17l4>4to. 
p. 229, 

§ Wadding, xiv. p. 93, 482. Mei-ula Cosmograph. p. ii. lib. ir. 
p. m. 950. The confirmation is given by Zanon, lettere vi. p. 152. 

II Wadding, p. 514. Hieron, Rulei Hisioria Ravennates. 
Yen. 1590. fol. lib. vii. U forestiere instruito della cose notahili 
della cittd di Ravenna ^ di F^anc, Beltrami, In Ravenna 1783, 8vo> 
p. 119. 
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abolished.^ He established a lending- house also 
the same year in the' small town of Campo S. Pie- 
tro, not far from Padua, and expelled the Jews 
who had lent upon pledges. At this period there 
were lending-houses at Bassano, a village in the 
county of Trevisi, and also at Feltri, which he 
inspected and improved.')' 

In the year 1493, Bernardinus caused a lend- 
ins-house to be established at Crema, in the Vene- 
tian dominions; another at Pavia, \vhere he re- 
quested the opinion of the jurists, whom he was 
happy to find ^favourable to his design; and like- 
wise a third at Gubbio, in the territories of the 
Church. At the same time another Franciscan 
established at Cremona a mons friimenti pietatis^ 
from which corn was lent out on interest to 
necessitous persons; and it appears that there 
had been an institution of the like kind before at 
Parma.J 

In the year 1494, Bernardinus, a short time 
before his death, assisted to establish a lending- 
house at Montagnana, in the Venetian territories,^ 
a-nd to improve that at Brescia, which was likely 
to decay, because the servants had not fixed 

• Wadding, xv. p. 6, 65, 
^ + Ibid. XV. p. 7, 12, 9. 

-sX, Ibid. XV. p. 37, 45, 46. 
§ Ibid. XV. 67. 
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salaries.* The same year another Franciscan 
established the lending-house at Modena.f 

In the year 1506, pope Julius II confirmed the 
lending-house at Bologna, j; That of Trivigi was 
established in 1509;^ and in 1512, Elizabeth of 
the family of Gonzaga, as widow of duke Guido 
Ubaldus, established the first lending-house in the 
duchy of Urbino at Gubbio, and procured per- 
mission for it to coin money. || 

The historical account I have here given, dis- 
plays in the strongest light the great force of pre- 
judice, and particularly of the prejudice of eccle- 
' siastics. Notwithstanding the manifest advantages 
with which lending-houses were attended, and 
though a great part of them had been already 

• Wadding, xv. p. 68. Bernardinus considered the giving of 
wages as a necessary evil. Speciosius et religiosius fatebatur Bernar- 
dinus fore, si absque ullo penitus obolo et pretio mutuum daretur, 
libereque commodaretur pecunia, sed pium opus et pauperum sub- 
sidium exiguo sic duraturum tempore ; non enim, inquit, tantus est 
ardor hominum, ut gubernatores et officiales montium ministerio 
necessarii velint laborem hunc omnem gratis subire; quod si remu* 
nerandi sint ex sorte principal i, vel ipso deposito, seu exili Montium 
aerario, brevi exhaurietur, et commodum opportunumque istud pau- 
perum refugium ubique peribit. ^''adding, xv. p. 41. 

+ Wadding, xv. p. 88. 

J The bull may be found in Bolle eprivilegi del sacro motile dblla 
pieth di Roma, before quoted, p. 13; and in Ascianus, p. 775. 

§ Istoria di Trivigi; di Giovanni Bonifaccio. In Venezia 1744, 
fol. p. 501. 

It Delia zecca di Giubbio, e delle geste de* conti e duchi di Ur- 
bino; opera di Rinaldo Reposati. In Bologna 1772, 4to. ii, p. g6. 
132. 

• 
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sanctioned by the infallible court of Rome, many, 
but chiefly Dominicans, exclaimed against these 
institutions, which they did not call montes pietafis, 
but impietatis. No opposition gave the Minorites 
so much uneasiness as that of the Dominican 
Thomas de Vio, who afterwards became celebrated 
as a cardinal under the name of Cajetanus. This 
monk, while be taught at Pavia, in 1498, wrote a 
treatise De rnonte pietatist^ in which he inveighed 
bitterly against taking pledges and interest, even 
though the latter was destined for the maintenance 
of the servants. The popes, he said, had con-, 
firmed lending-houses in general, but not every* 
regulation that might be introduced into them, 
and had only given their express approbation of 
them so far as they were consistent with the laws 
of the church. These words, he added, had been 
wickedly left out in the bulls which, had been 
printed ; but he had heard them, and read them, in 
the confirmation of the lending-house at Mantua.f 

* It is to be found in the well-known large collection of juridical 
writings quoted commonly under the title, Tractatus traciaiuum* 
Venetiis 1584, fol. p. 419, vol. vi. part 1. It has also been printed 
separately. 

f Nota quod mons ipse est simpliciter approbatus et erectus ab 
ipso Summo Pontifice. Ejus autem capitula supradicta sunt appro* 
bata cum hoc adjective, scilicet : sacris canonibus non contraria. 
Unde, si qua capitula sunt sacris canonibus contraria, approbata non 
sunt. Hsec autem esse ea quae injustitiam continent, nuUus dubitat 
Non sunt igitur approbata capitula ilia, quaB»injusta esse superius 
monstratum est. Propter quod (si ita est) non parum peccatum full 
facere imprimi Sumrui Pontificis- bullas truncatas absque ilia pari 
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I indeed &nd, that these words are not in the copy 
of thcU: bull given in Wadding, which is said to 
have been taken from the original, nor in the still 
older confirmation of the lending-house at Savona. 
But even were they to be found there, this would 
not justify Cajetan's opposition, as the Pope in 
both these bulls recommended the plan of the 
lending-house at Perugia to be adopted, of which 
receiving interest formed a part. Bernardinus de 
Bnstis,* a Minorite, took up the cause in oppo- 
sition to Cajetan, and, according to Wadding's 
account, with rather too much vehemence. Among 
his antagonists also were Barrianus, and Franc. 
Papafava, a jurist of Padua.f As this dispute 
was revived with a great deal of warmth in the 
beginning of the sixteenth century, it was at length 
terminated by pope Leo X, who in the tenth sitting 
of the council of the Lateran declared by a par- 

ticula, scilicet, sacris cauonibus noa contraria. Laqueus siquidem 
est animarum, in quein ego incidissem, yel saltern absque suspen- 
sione non fuissem, nisi viva voce audissem sic habere in originalibas, 
et calamo scriptam particulam illam in bullae Mantuanae copia vi- 
dissem. £x hac quoque eadem radice saUsfit illis qui ex privilegiis 
et indulgentiis concessis a Horn. Pont, illis qui ad montis consen'^a- 
tionem aut augmentum manus porrigunt adjutriccs arguunt. Jam 
enim patet, quod mons ipse sanctus est, et in ordine ad ilium haec 
omnia conceduntur. Annexa tamen mala ex. hoc non approbantur, 
^ poftius tolerantar, ad evitationem majoris mail, quo per publicos 
usurarios res pauperum vorantur. 

* His works were printed together, in folio, at Brescia in 1588. 

t The work of the former appeared in 1496. The writings of 
both are printed in the work of Ascianus, or Zimmermann, which 
has been often quoted already. 

D 2 
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ticular bull, that lending-houses were legal and 
useful ; that all doubts to the contrary were sin- 
ful, and that those who wrote against them should 
be placed in a state of excommunication.* The 
whole assembly, except one archbishop, voted in 
favour of this determination ; f and it appears from 
a decree of the council of Trent, that it also acknow- 
ledged their legality, and confirmed them.;}; Not- 
withstanding this decision, there were still writers 
who sometimes condemned them; and T^ho did 
not consider all the decrees, at least the above 
one of the Lateran council, as agreeable to justice. 

• This bull, which forms an qjoch in the history of lending- 
houses, may be found in Sa. Lateranen. concilium novissimum. 
Romae 1521, fol. This scarce work, which I have now before me 
from the library of our university, is inserted entire in (Harduini) 
Acta conciliorum, tom. ix. Parisiis l'?!^, fol. The bull may be 
found p. 1773. It may be found also in Bullarium mag. Cherubim, 
i. p. 560 ; Waddingii Annal. Minor, xv. p. 470 > Ascianus, p. 738; 
and Beyerlinclis Theatrum vitce hum. v. p. 603. The Pope, in the 
bull, refers to Jurisprudence, which says: quod qui commodum 

sentit, onus quoque sentire debeat. Be then permits : alios etiam 

similes montes cum apostolicae sedis approbatione erigi posse - - •;^ 
Omnes qui contra hancce declarationem praedicare seu disputare et 
scribere ausi fuerint, excommunicationis latas sententia? poeoam 
incurrere volumus. 

f Responderunt omnes placere, excepto reverendo patre domino 
Jeremia archiepiscopo Tranensi, qui dixit, non placere, quia didicit 
per experientiam, quod praefati montes sunt plus damnosi quam 
utiles. These words stand in the protocoll. 

X This is the conclusion formed by Richard, in Analysis conci^ 
Horum, because in sess. S2, cap. 8, lending-houses are reckoned 
among the pia loca, and the inspection of them assigned to the 
bishops. 
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Among these was Dominicus de Soto, a Domt- 
oican.* All opposition, however, in the course of 
time subsided, and in the year 1565, Charles 
Borromeo, the pope'3 legate at the council of Mi* 
kn, ordered all governments and ecclesiastics to 
assist in establislang.lending-houses.f 
, Of the lending-houses established after this pe- 
riod in Italy, I shall mention those only of Rome 
and Naples. It is very remarkable that the Pope's 
capital should have been without an institution 
of this kind till the year 1539, and that it should 
have been formed by the exertions of Giovanni 
Calvo, a Franciscan.:]; Paul III, in his bull 
of confirmation, ordered that Calvo's successors 
in rank and employment should always have 
the inspection of it^ because the Franciscans had 
taken . the greatest pains to endeavour to root 
out usury. § 

The lending-house at Naples was first esta- 
Wished in 1539 or 1540. Tv^o rich citizens, Au- 
relio Paparo, and Leonardo or Nardo di Palma, 
redeemed all the pledges which were at that time 
in the hands of the Jews, and offered to deliver 
them to the owners without interest, provided 
they would return the money which had been ad- 

♦ In Libri x. de injustitia et jure.'vi. quaest. 1 & 6. 

f Waddingii Annal. Minor, xv. p. 471. 

J Commissario generale dell' Ordine Minore de' conventuali di 
S. Francisco. 

§ This confirmation may be found in Waddingii AnnaL xvL 
p. 444, and in Ascianus^ p. 76^. 
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vianced on tbem. More opulent persons soon fol- 
lowed tbeir example ; many bequeathed , large 
sums for this benevolent purpose; and Toledo^ 
the viceroy, who drove the Jews from the king- 
dom, supported it by every method possible. 
This lending-bouse, which has indeed undergone 
many variations, is the largest in Europe ^ and it 
contains such an immense number of difierent 
articles, many of them exceedingly valuable, that 
it may be considered as a repository of the most 
important part of the moveables of the whole na-- 
tion. About tlie year 1563, another establishment 
of the like kind was formed under the title of banc6 
de* poveri At first this bank advanced money 
without interest, only to relieve confined debtors; 
afterwards, as its capital increased, it lent upoa 
pledges, but not above the sum of five ducats 
without interest. For larger sums the usual in- 
terest is demanded.''^ 

At what time the first lending^house was esta- 
blished at Venice I have not been aj[)le to learn.f 
This State seems to have long tolerated the Jews ; 

* (Summon te) Historia della citta e regno di Napoli ; in Napoli 
1749, 4to. vol. iv. p. 179- Giajmone, Geschichte des konigreichs 
Neapel'y mit anmerkungen von Le Bret', Leipzig 1770, 4to. vol. iv. 
p. 95. De lanchi di Napoli, e della lor ragione; trattato di Mi- 
ch^le Rocco. Neapoli 1785, 3 vol. 8vo. i. p. 151. 

t Vettor Sandi, in Principi di sloria civile della repuhlica di Z^- 
nezia. In Venezia 1771> 4to. vol. ii. p. 436. The author treats ex* 
pressly of the institution of this bank, but the year when it com- 
menced is not mentioned. 
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It endeavoured to moderate the hatred ooDceivcd 
against these people, and gave cMrders to Ber- 
nardinus to forbid preaching against them.* It 
appears to me in gmeral, that the principal 
commercial cities of Italy were the late3t to avail 
tEemselves of this invention ; because they knew 
that to regulate interest by law, where trade was 
flourishing, ivould be ineffectual or useless; or 
because the rich Jew merchants found means to 
prevent it. 

The name mons pietatis^ of which no satisfactory 
explanation has been as yet given, came with the 
invention from Italy, and is equally old, if not 
older. Funds of money formed by the contri- 
butions of different persons, for some end specified, 
were long before called monies. In the first cen- 
turies <rf the Christian aera, free gifts were col- 
lected and preserved in churches by ecclesiastics, 
partly for the purpose of defraying the expense of 
divine service, and partly to relieve the poon 
Such capitals, which were considered as eccle- 
siastical funds, were by Prudentius, in the begin- 
ning of the fifth century, called monies annon(e^ 
and area mimims.'\ TertuUian calls them depo- 

♦ Waddingii Annal. Minor, xv. p. 67. 

t Hymnus ii. in honorem Laurentii. The poet relates^ that, 

in the third century, the pagan governor of the city (prcsfectus 

urhis) demanded the church treasure from Laurentius the deaoon^ 

Ver.53: 

Laurentium sisti jubet ; 

Exquirit arcam ditibus 
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siia pietatis ; * and hence has been formed monies 
pietatis. At any rate I am of opinion that the 
inventor chose and adopted this name in order 
to give his institution a sacred or religious ap- 
pearance, and to procure it more approbation and 
support. 

I find however that those banks employed la 
Italy, during the thirteenth and fourteenth cen- 



Massis refertam^ et fulgidae , 

Monte^ monetae conditos. 

This passage, as far as I know, was first remarked by H. C. Sen* 
kenberg in a postscript to L. J. Meyer's Disseriai. de montilms 
pietatis; Gissse 1739, 4to, p. 51. He is of opinion that the expres- 
sion mons pietatis was usu^l ev^n ^t that period, because the follow- 
ing lines occur, ver. 81, 

Hsec occultantur abditis 
Ecclesiarum in angulis ; 
£t summa pietas creditur, 
Nudare dulces liberos. 

To speak the truth, pietas in this passage does not refer to mons. 
The Christians are here reproached in an ironical manner with 
their parental affection, pietas; because they impoverished their 
children and grandchildren to enrich the church. That the money 
collected in this manner, however, was not employed merely for 
ornamenting churches, but distributed also in alms, is well known, 
and is proved even by what Prudentius says, ver. 140. See Salmasius 
dejan. trapezit, p. 4^1, and the preface. 

• This passage, with which Senkenberg was not acquainted, 
may be found in TertuUian's Apolog. cap. 39, edition of De la 
Cerda, p. 187; Haec quasi deposita pietatis sunt; nam inde. non 
epulis, non potaculis, nee ingratis voratrinis dispensatur ; sed egenis 
alendis humandisque, et pueris ac puellis re ac parentibus destitutis, 
jamque domesticis senibus, item naufragis, et si qui in metallis, et si 
qui in insulis, vel in custodiis, duntaxat ex caussa Dei sectae, alumni 
cpnfessionis suae fiunt. 
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turies, to borrow money in the name of States, for 
which the public revenues were mortgaged and in- 
terest paid, were also called mantes.* In this sense 
the word is used by Italian historians of much 
later times ; and those are greatly mistaken, who, 
with Ascian and many Others, consider all these 
monies as real lending-houses. These loan-banks, 
or monies^ received various names, sometimes from 
the princes who established them, sometimes from 
the use to which the money borrowed was applied, 

* This word however is not to be found in Glossarium manuale. 
The following passage from Leonardi Aretini Histon Florentinarum 
lilri xii. Argentorati l6lO. fol. lib. vii. p. 145, njay serve as a 
proof! Eodem anno maximum est reipublicae fundamentum parvo 
ex principio jaci coeptum. Civibus resp. debebat auripondo circiter 
LXX.M. dudum mutuo sumta ob Lucae redemtionem. Ea igitur 
summa cum ob angustiam aerarii dissolvi non posset, ac iniquum 
videretur suo fraudari cives, qui fidem publicam secuti mutuo dede- 
rant ; media quaedam inter has difficultates reperta est via. Nomi- 
nibus enim eorum, quibus debebatur, tributim descriptis annui 
reditus e publico constituti sunt, quina singulis centenis. Quan- 
titates vero ipsas in unum coacervatas, a similitudine cumulandi, 
vulgo Montem vocavere. Idque in civitate postea servatum. Quo* 
ties resp. indiget, cives tributa persolvunt; solutorum vero pensiones 
annuas percipiunt. Hi montes cumulationesqne pecuniarum bellis 
quidem crescunt, pace minuuntur, propterea quod abundante rep. 
dissolutio sit crebra atque peremtio. Quantitatum vero descriptarum 
et venditio est civibus inter se et permutatio, atque (ut in cajteris 
mercimoniis) pro tempore, pro ope, pro commodo, minuitur earum 
precium atque augescit. In emtorem eadem commoda, quae solutus 
ipse percepturus erat, transferuntur. Ka res facit, uti cives ad crebras 
tributorum solutiones perdurent, non pereunte omnino quod solutum 
est 3 sed utilitatem, si non magnam attamen aliquam, afferente.— < 
Compare Le Bret in Algem, JVelthistorie, xlv. p. 10, who however 
relates some circumstances not to be found in Aretin. 
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and sometimes from the objects which were mort* 
gaged. Of this kind were the monsjideij or loan 
opened by pope Clement VII, in the year 1526, 
for defending hia capital ; * the mons aluminarius^ 
under pope Pius IV, for which the pontifical alum* 
works were pledged ; the mons religianis, under 
Pius V, for carrying on the war against the Turks j 
and the montesfarinay carniuniy viniy &c. when the 
duties upon these articles were pledged' as a se- 
curity. To facilitate these loans, every condition 
that could induce people to advance money was 
thought of. Sometimes high interest was given, if 
the subscribers agreed that it should cease, and 
the capital fall to the bank, after their death; *and 
sometimes low interest was given, but the security 
was heritable and could be transferred at plea- 
sure. The former were called monies vacabikSf 
and the latter monies non vacabiles. Sometimes 
the State engaged to pay back the capital at the 
end of a certain period, such for example as nine 
years, as was the case in regard to the mom fUh 
vennalisy under Paul IV; or it reserved to itself 
the option of returning the money at such a pe* 
riod as it might think proper, and sometimes the 
x;apital was sunk and the interest made perpetual. 
The first kind were called monies redimibileSy and 
the second irredindbiles.'\ One can here clearly 

• See the bull in Bullarium mag. Cherub, n. 17. 
+ See Petr. Gregorius Tholosanus de republica. Francof. 1609, 
4to. lib. xiii. c. 16. p. bQ6y and Ascianus^ p. 753. 
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discover the origin of life-rents, annuities, ton- 
tines, and goremment securities ; but the further 
iUostratioa of this subject I shall leave to those 
who may wish to employ their talents on a history 
of national debts. I have introduced these re- 
nuurks merely to rectify a mistake which has 
become almost general, and which occasioned 
Mxne difficulties to me in this research; and I 
shall only observe further, that the popes gave to 
tbehr loans, in order to raise their sinking credit, 
fiQany of those spiritual advantages which they 
conferred on the monies pietatis. This error there- 
fore was more easily propagated, as both were 
called mantes; and hence it has happened that 
Ascianus and others assert that many lehding- 
houses were misapplied by the popes in order to 
raise public loans. 

From the instances here adduced, one may see 
that the first lending-houses were sanctioned by 
the pontiffs, because they only could determine to 
the Catholics in what cases it was lawful for them 
to receive interest. This circumstance seems to 
have rendered the establishment of them without 
Italy difficult. At any rate the Protestants were 
at first averse to imitate an institution which ori- 
ginated at the court of Rome, and which, accord- 
ing to the prevailing prejudice of the times, it alone 
could approve ; and from the same consideration 
they would not adopt the reformation which had 
been made in the calendar. 
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The first mention of a lendihg-house in Ger- 
many, which I have as yet met with, is to be 
found in the permission granted by the emperor 
Maximilian I, to the citizens of Nuremberg, in 
the year 1498, to drive the Jews from the city; 
and to establish an exchange-bank. The per* 
mission further stated, ^^ That they should pro^ 
^' vide for their bank proper managers, clerks, and 
'^ other persons to conduct it according to their 
^^ pleasure, or as necessity might require ; that 
" such of their fellow-citizens as were not able to 
'^ carry on their trades, callings, and occupations 
'* without borrowing, and without pledging their 
*^ effects, should, on demand, according to their 
" trade and circumstances, receive money, for 
" which pledges, caution, and security should be 
" taken; that at the time of payment a certain 
" sum should be exacted by way of interest; that 
" the clerks and conductors of the bank should 
'* receive salaries for their service from the in- 
" terest ; and that if any surplus remained, it 
*^ should be employed for the common use of 
^' the city of Nuremberg, like any other public 
" fund." * 

It here appears that the lending-houses in Ger- 
many were first known under the name of ex- 
change-banks, by which was before understood 

* This permission may be found at the end of A. Wurfel's His- 
iorischen nachrichten von der ehemaligen Juden-Gemdnde in ^jfint- 
jberg. Niirnbcrg 1775, 4to. p. 152. 
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any bank where money was lent and exchanged ; 
but it does not thence follow, as professor Fischer 
thinks,^ that they were an Italian invention. 
The citizens of Nuremberg had not then a lend- 
ing-house, nor was one established there till the 
year 1618. At that period they procured from 
Italy copies of the regulations drawn up for various 
bouses of this kind, in order to select the. best. 
;Those of the city of Augsburg however were the 
^unds on which they built, and they sent thither 
the persons chosen to manage their lending-house, 
that they might make themselves fully acquainted 
with the nature of the establishment at that place. f 
In the year 1591, the magistrates of Augsburg 
bad prohibited the Jews to lend money, or to 
take pledges; at the same time they granted 
30,000 florins as a fund to establish a lending- 
house, and the regulations of it were published in 

16074 

In the Netherlands, France, and England, lend- 
mg-houses were first known under the name of 
Lombards^ the origin of which is evident. It is 
well known that in the thirteenth and following 
centuries many opulent merchants of Italy, which 
at those periods was almost the only part of Eu- 

• Geschichte des Teutschen handels, ii. p. 454. 

t Grokinks Journal von und fQr Teutschland, 1784, i. p. 504, 
where may be found the first and the newest regulations respecting 
the lending-house at Nuremberg. 

X P. von Stettens Geschichte der stadt, Augsburg. Frank, und 
Leipzig 1742, 2 vol. 4to. i. p. 720, 789, 833. 
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rope that carried on an extensive trade, were in- 
vited to these countries, where there were few 
mercantile people able to engage deeply in com* 
merce. For this reason they were favoured by 
governments in most of the large cities ; but in the 
course of time they became objects of universal 
hatred, because they exercised the most oppres- 
' sive usury, by lending at interest and on pledges. 
They were called Longobardi or Lombardiy as 
whole nations are often named after a part of 
their country, in the same manner as all the Hel- 
vetians are called Swiss, and the Russians some- 
times Moscovites. They were, however, called 
frequently also Caorcini, Caturcini, Caursini, Ca- 
warsini, Cawartini, Bardi, and Amanati ; names, 
which in all probability arose from some of their 
greatest houses or banks. We know, at any rate, 
that about those periods the family of the Corsini 
were in great consideration at Florence.* They 
had banks in the principal towns for lending 
money; they demanded exorbitant interest; and 
they received pledges at a low value, and retained 
them as their own property if not redeemed at the 
stated time. They eluded the prohibition of the 
church against interest when they found it neces- 
sary, by causing the interest to be previously paid 
as a present or a premium ; and it appears that 
some sovereigns borrowed money from them on 

• Sec these words in Du Fresne. 
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these conditions. In this manner did Edward III, 
king of England, when travelling through France, 
in the year 13299 receive 5000 marks from the 
bank of the Bardi, and give them in return, by 
way of acknowledgement, a bond for 7000.* When 
complaints against the usurious practices of these 
Christian Jews became too loud to be disregarded, 
they were threatened with expulsion from the 
country, and those who had rendered themselves 
most obnoxious on that account, were often ba« 
nished, so that those who remained were obliged 
to conduct themselves in their business with more 
prudence and moderation. It is probable thai 
the commerce of these countries was then in too 
infant a state to dispense altogether with the as- 
sistance of these foreigners. In this manner were 
they treated by Louis IX, in 1£68, and likewise 
by Philip the Bold; and sometimes the popes, 
who would not authorise interest, lent their assist- 
ance by prohibitions, as was the case in regard to 
Henry III of England in 1240. 

In the fourteenth century, the Lombards, in 
the Netherlands, paid to government rent for the 
houses in which they carried on their money trans- 
actions, and something besides for a permission. 
Of this we have instances at Delft in 1313, and at 
Dordrecht in 1342.t As in the course of time the 

• Foedcra, vol. iv. p. 387- 

t Proofs may be found in Beschryving der Stadt Delft, Te 
Delft 1729, fol. p.653. 
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original Lombards became extinct, these houses 
were let, with the same permission, for the like em- 
ployment;* but governments at length fixed the 
. rate of interest which they ought to receive, and 
established regulations for them, by which usuri-^ 
ous practices were restrained. Of leases granted 
on such conditions, an instance occurs at Delft 
in the year 1655. In 1578, William prince of 
Orange recommended to the magistrates of Am- 
sterdam Francis Masasia, one of the Lombards, 
as they were then called, in order that he mi^t 
obtain for him permission to establish a lending- 
house; f as many obtained permission to keep bil- 
liard-tables, and Jews letters of protection. In 
the year 1611, the proprietor of such a bouse at 
Amsterdam, who during the latter part of his lease 
had gained by his capital at least thirty-three and 
a half per cent, offered a very large sum for a re- 
newal of his permission ; but, in 1614, the city 
resolved to take the lombard or lending-house into 
their own hands, or to establish one of the sanoe 
kind. However odious this plan might be, a 
dispute arose respecting the legality of it, which 
Marets:j: and Claude Saumaise endeavoured to 
support. The public lending-house or lombard 

* Salmasius de focnore trapczitico. Lugduni Bat. l640, Svo. 
p. 744. 

t De koophandel van Amsterdam. Te Rotterdam 1780, Svo. 
i. p. 221.' 

X S. de Marets Diss, de trapezitis. / 
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at Brussels waa established in 1619 ; that at Ant* 
Tverp in 1620, and that at Ghent in 1622.* . AU 
these were established by the archduke Albert, 
when he entered on the governorship, with the 
advice of the archbishop of Mechlin ; and on this 
occasion the architect Wenceslaus Coberger was 
employed, and appointed inspector-general of all 
the lending-houses in the Spanish Netherlands.^ 
Some Italians assert, that the Flemings were the 
first people who borrowed money on interest for 
their lending-houses; and they tell us that this 
practice began in the year 16194 ^^ *^^ assured 
also, that, after a long deliberation at Brussels, it 
Was at length resolved to receive money on in- 
terest at the lending-houses. It however appears 
certain, that in Italy tliis was never done, or at 
least not done till a late period, and that the capi- 
tals of the lending-houses there were amassed with- 
out ^ving interest. 

This beneficial institution was always opposed 
in France ; chiefly, because the doctors of the Sor- 
bonne could not divest themselves of the prejudice 
against interest : and some in modern times who 
undertook there to accommodate people with mo- 

* Ascianus, p. 773» taken from David a Mauden IHscursus rno^ 
irales in decalogum, p. 936. , 

f Beyerlinck^ Magnum theatrum vite. Lugduni, fol. torn. v. 
p. 602. 

X Montes e pecuaia ad censum sumta instituti, et Belgici nuncu-' 
pantur, quia in Belgio an. 1619 erecti fuere. Richard, Amdym 
Loncilior. iv. p. 98. 
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ney on the like terras, were punished by goTern- 
ment.* A lending-house however was established 
at Paris, under Louis XIII, in 1626; but the 
managers next year were obliged to abandon itf 
In 1695, some persons formed a capital at Mar- 
seilles for the purpose of establishing one there ac- 
cording to the plan of tliose in Italy.J The pre- 
sent motit de pietc at Paris, which has sometimes 
in its possession forty casks filled with gold watches 
that have been pledged, was, by royal command, 
first established in 1777. ^ 



CHEMICAL NAMES OF METALS. 

As those metals earliest known, viz. copper, iron, 
gold, silver, lead, quicksilver, and tin, received 
the same names as the nearest heavenly bodies, 
which appear to us largest, and have been distin- 
guished by the like characters, two questions arise : 
Whether these names and characters were given 
first to the planets or to the metals ? When, 
where, and on what account were they made 

• An instance may be found in Turgot's Memoira sjir le prlt i 
jnM-eif, rf Jur k commerce defer. Paris 17^, 8vo. Sec also Gun- 
Iheri Vntersuckang uber wucier jiJid viucheT'geiitie. Hamburg 
1790, 8vo. 

+ Histoire de la ville de Paris ; par Sauval. 

1 Histoire de ta vilte de Marsdllej par Antoine de Huret. Mu- 
•title l^ti, fol. ii. p. 99. 

§ Tableau de Paris. Hamburg 178], Sro. i. p. 79. 
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choice of; and why were the metals named after 
the planets, or the planets after the metals ? Tha 
latter of these questiona, in my opinion, cannot be 
answered with any degree of certainty ; but some- 
thing may be said on the subject which will not, 
perhaps, be disagreeable to those fond of such re- 
searches, and who have not had an opportunity of 
examining it. 

That the present usual names were first given 
to the heavenly bodies, end at a later period to tb« 
metals, is beyond all doubt; and it is equally cer- 
tain that they came from the Greeks to the Ro- 
mans, and from the Romans to us. It can be 
proved also that older nations gave other names 
to these heavenly bodies at much earlier periods. 
The oldest appellations, if we may judge from 
some examples still preserved, seem to have ori- 
^nated from certain emotions which these bodies 
excited in the minds of men ; and it is not im- 
probable that the planets were by the ancient 
Egyptians and Persians named after their gods, 
and that the Greeks only adopted or translated 
into their own language the names which those 
nations had ^ven them.* The idea that each 
planet was the residence of a god, or that they 
were gods themselves, has arisen, according to the 

• SteCoguet, Ifrspmng der gtselte und kSmte, ii. p. 363 ; from 
^hich has been taken what Bailly sajs in the end of hb Histme d» 
tuftTontmic ondenne. Paris 1775, 4to. 
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most probable conjecture, from rudie nations wor-« 
shipping the sun, which) on account of his benefit 
cent and necessary influence over all terrestrial 
bodies, they considered either as the deity himself, 
or his abode, or, at any rate, as a sjpmbol of him* 
In the course of time, when heroes, and persons 
who by extraordinary services had rendered their, 
names respected and immortal, received divine ho-i 
nours, particular heavenly bodies, of which the sun, 
moon, and placets Sjeemed the fittest, were assigned 
to these divinities also.^ By what laws this distri? 
bution was made, and why one planet was d^dir 
cated to Saturn and not to another, Plughe, as bx 
as I know, did not venture to determine : f and 
on this point the ancients themselves are not all 
agreed. :{: When the planets were once dedicnted 
to the gods, folly, which never stops where it be- 
gins, proceeded still further, and ascribed to them 
the attributes and powers for which the deities, 
after whom they were named, had been celebrated 
in the fictions of their my thologists. This, in time, 
laid the foundation of astrology; and henoe the 

* Jablonski^ Pantheon JEgyptiorum. Francofurt.adViadr. 1750. 
8vo. in the Prolegomena, p. 49. 

f He has however indulged in some conjectures, in his History 
of the heavens. See Historie des kimmels. Dresden 1740> SyqL 
8vo. ii. p. 64. 

X These contradictions are pointed out by Goguet^ in a note, 
p. 370. A better view of them may be found in Hygini Poetwm 
oj/roR09n. xlii. p. 496^ of the edition by Von Staveren, 
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planet Mars, like the deity of that' name, was said 
to cause and to be fond of war ; and Venus to pre- 
tiAe over love and its pleasures. 
• ' ; The next question is, Why were the metals di- 
vided in the like tnanner among the gods, and 
named after them ? Of all the conjectures that can 
be formed in answer to this question, the following 
iappears to me the most probable. The number 
of the deified planets made the number seven so 
sacred to the Egyptians, Persians, and other na- 
tions, that ail those things which amounted to the 
Iftme number, or which could be divided by it 
without a remainder, were supposed to have an 
'affinity or a likeness to and connexion with each 
^hcir.* The seven metals, therefore, were con- 
istdered as having some relationship to the planets, 
mnd with them to the gods, and were accordingly 
named after them. To each god was assigned a 
metal, the origin and use of which was under his 
particular providence and government; and to each 
metal were ascribed the powers and properties of 
the planet and divinity of the like name ; from which 
arose, in the course of time, many of the ridiculous 
conceits of the alchemists. 

The oldest trace of the division of the metals 
among the gods is to be found, as far as I know, 
in the religious worship of the Persians. Origen, 
in. his Refutation of Celsus, who asserted that the 

♦ Jablonski, Panth. proleg. p. 55, 56. Vossius de idololatria, ii. 
34, p. 489. Bruckeri Hislor, philosoph, i. p. 1055. 
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seven heavens of the Christians, as well as the 

ladder which Jacob saiv in his dream, had been 

borrowed from the mysteries of Mithras, says, 

"Among the Persians the revolutions of the hea- 

Tenly bodies were represented by seven stairs, 

which conducted to the same number of gates. 

The first gate was of lead; the second of tin; 

the third of copper; the fourth of iron; the 

fifth of a mixed metal ; the sixth of silver, and 

the seventh of gold. The leaden gate had the 

slow tedious motion of Saturn; the tin gate the 

lustre and gentleness of Venus; the third was de- 

^dic^ted to Jupiter; the fourth to Mercury, on ac- 

^ count of his strength and fitness for trade; the 

P^th to Mars; the sixth to tlie Moon, and the last 

l<totheSun."* Here then is an evident trace of 

* CelBus de ([uibiiBdam Persarum mysteriii Bertnoneni faoit. 
Harum lenim, inquil:, aliquoil reperitur in Peraarum docu'ina Mi- 
thiacisque eorum mysKriis vesiigium. In illis enim Aax ccelestes 
COnvcrsiones, ulia slellaruni fjxanini, erraaliuiD alia, ct anitnre per 
•ai tranailus qiiodam eymbolo reprKstntantur, quod hujusmodi est. 
Scala altas pottas habens, in summa autem octiiva porta. Piima 
' porlaTum plumbea, altera stannea, teilia ex sere, quarla ferrca, 
Tquinta ex are mixlo, sexta aigenlca, ecptima ex auro. Rhi^o^ 
I 44i'™*'i'> ■" *" ""7 ""^i iiyl"l- "H ir^iLiTii rav m\aiT poXrfSw, ^ (iuiip» 
BiTifta, 4 TfiTi) ^nXiiou, i riTipTT) ffi5«f>Hi, 4 rifirrii uf/Lerm niiic/urat, 
4 txTii af^foi, tpina V ( i6to|Ui|. Primum lusignant Saiurno tarilitatem 
illius sitteris plumbo iiidicanlee : alteram Veneri, qiiam refcruni, ut 
ipsi qoidem puUnt, atanni splendor et mollicles; tertiam Jori, ahe- 
neam illam quidem et soliilam ; quartam Mercurio, quia Mercurius 
et ferroniiUterque operiim omnium lolerantes, ad niercaturaniutileaj 
laborum palientisainii. Marti qnintam, incequalem illam et variam 
pioptcr mi:(turucu. 5«Ktam, qiuc argentea est, lunK ; Ecptiinam 
fturcam soli tribuunt, quia aolis et lunx colores h>tc duo metulla re- 
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metaUargic i^jtronoioy, as Borricbius calls it^ or 
of tiie aatrmomical or roytholo^cal pominatiOQ of 
metals^ tboqgh it di&rs from that use4 at present 
According to tbis arFsogement, tin l>eloDged to 
Jupiter, copper to Veoqs, iron to Mars, and the 
mixed luetal to Morqury. The conjecture of Bor<^ 
riebios, that the tmnsciibers of Origin have, eithier 
through ignorance or design, transposed the names 
of the gpds, is hi^ly probable : for if we reflect 
that in this nomination men, at first, differe(ji as 
ouicfa as in the nomination of the planets, and 
that the names ^ven them were only confirmed in 
the course of time, of which I shall soon produce 
prooft, it nuist be allowed that the causes assigned 
by Origen for his nomination do not well agree 
with the present reading, and that they appear 
much juster when the names are disposed in 
the same manner as that in which we now use 
them^.* 

Iffimt. CMiru Ceisum, lib. vi. SS, p. l6l.— I espocud to hntt 
teoAvtd some eKpkoatioa of these words from the editors of Origen* 
and in those authors ivho have treated expressly on the xetigious 
ivorship of the Persians -, but X find that i/tiey are quoted neither by 
Hyde; Philip a Turre» whose Monuments vetem AntU is printed 
VBk Thetgaurms AntiquUat. ei hisior, Italiot, viiL 4to \ nor by Qanier 
in Jus Mythology. 

* Boniehius arranges the words in the followiag manner : Se* 
cvndaxn portam faciunt Jovis, oompacaotet et ttanni splendorem et 
BdoUitiem ; tertiam Veneris ceratam et solidam; quartasn Martis, eat 
cnim laborum paticns, aequo ac ferrum^ celebntps homimbus; 
^ntaai M«rcurii propter misturam insequalem ac variain« et quia 
negotiator estj sextam Luns argenteam) septimam Soli» Mream. 
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This astrological nomination of metals appeanr 
to have 'been conveyed to the Brachmans in India ; 
for we are informed that a Brachman sent to Apol* 
lonius seven rings, distinguished by the names of 
the seven stars or planets, one of which he was to 
wear daily on his finger, according to the day of 
the week.^ This can be no otherwise explained 
than by supposing that he was to wear the gold 
ring on Sunday ; the silver one on Monday ; the 
iron one on Tuesday, and so of the rest. Allu- 
sion to this nomination of the metals after the 
gods occurs here and there in the ancients. Dy- 

OL Borrichius de orlu el progressu chemicB, Hafnbe 1668, 4to» 
p. 29. Professor Eicbhorn reminded me^ as allusive to this sul^ect, 
of the seven walls of Ecbatana, the capital of Media^ the outermost 
of which was the lowest, and each of the rest progressively higher, 
so that they all overtopped each other. Each was of a particular 
colour. The outermost was white; the second black; the third 
purple ; the fourth blue; the fifth red, or rather of an orange colour; 
and the summit of the sixth was covered with silver, and that of the 
seventh, or innermost, with gold. Such is the account given by 
Herodotus, i. 98 ; and it appears to me not improbable that they 
may have had a relation to the seven planets, though nothing is 
hinted on that subject by the historian. 

ixTK tKQifftfiWf aoT^fwi hng ^ofiir rov kiroXXtirfioy kolt* !»« icp^s ret wofnara r«y 

lifnt^* Scribit prasterea Damis, larcham septem annulos Apollonio 
dedisse, stellarum septem nominibus insignitos, quos singulos get- 
taverit ApoUonius, unum post alium, ot dierum nomina id ferrent. 
Philosirat. Vita Apollonii, iii. 41. p. 130. How was the ring for 
Wednesday made? Perhaps it was hollow, and filled with quick- 
silver. Gresner, in Commeniaria Societat, Scien. Gotiing. 1753, iii. 
p. 78, thinks that these rings might have been made or cast under 
certain constellations. 
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dimus, in bis Explanation of the Iliad, calls the 
planet Mars the iron star.* Those who dream 
of having had any thing to do with Mars are by 
Artemidorus threatened with a chirurgical opera* 
tion, for this reason, he adds, because Mars sig* 
nifies iron.f Heraclides says also in his allegories, 
fhat Mars was very properly considered as iron ; 
and we are told by Pindar that gold is dedicated 
to the sun. :|: 

Plato likewise, who studied in Egypt, seems to 
have admitted this nomination and meaning of 
the metals. We are at least assured so by Mar^ 
fiilius Ficinu8;§ but I have been able to find no 

*' Iliad. V. Eff-ii ytup 3 kptns turnip, h attviptns' noKwfxnof, 
f Visus est sibi quis a Marte iniri, afFectio ipsi^ facta est circa 
sedem et meatum, et cum non posset alio aliquo modo curari^ seo- 
tione usas curatus est. Significabat enim Mars ferrum, quern ad 
modnni etiam consuetadine transnominative per metonymiam appd- 
lamus. Onetrocriiica, v. 37* 

' t Isthm. Od. ver. 1. Of the like kind are many passages in Eu- 
stathius on Homer's Iliad^ b. xi. and also the following passages of 
Constantinus Manasses, where he describes the creation of the stars, 
in his Annales, edition of Meursius, Leyden l6\6, 4to. p. J, and 
p. 263 : Satumus nigricabat, colore plumbeo; Jupiter ut argentum 
splendebat; Mars flammeus conspiciebatur ^ Sol instar auri puri 
lucebat^ (Venus uti stannum) ; Mercurius instar seris rubebat; 
Luna in morem glaciei pellucida suam et ipsa lucem emittebat, &c. 
vEustathius on Dionys* Perieges. v. 288, says : re /MroXXoy tdv x^vcrw 
s'tf *HX«(p oMcxffiTM. Aurum soli dedicatum est; not soH accumhit, at 
^lanslated by Bertrand. Olympiodorus uses the words in the same 
sense. 

§ Commemorat et metalla, ut per septem metalla, septem plane- 
tarnm influxus intelligamus, generationem omnium moderantet. 
Aurum quidem Soli, argentum Lnnae, plumbum Satumo, electram 
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proof of ity ei^cept where he says of the idband At* 
lantb, that the eicterior walls were covered with 
copper and the ioterior with tin, and that the walk 
of the citadel were of gold.* It is not improbable 
that Plato ad<^ted thb Persian or Egyptian re^roi^ 
aentation, as be assigned the planets to the demons ; 
but perhaps it was first introduced into his system 
only by his disciples.t They seem, hoveyer, to 



Jm« Itrmm et m» M|ffti« Yeneri auricfadeiuB, Mcreurio f^imrm^ 
Platoiuoi tribuunt In his Pre&ce to Critias. PiaUmk Optra | 
Francof. \G02, fol. p. 1097* 

* Miiri> qui ezteriorem orbem claudebat, superfidem omnem 
matt %Qom votienuit; q^m vero qui intcrioreoi, ttanoo ; i^ deoiqne 
qui circumdabat arcem, aurichaloo^ igneo fulgore corusco. R^o 
vero ipsa intra arcem, ita constructa: In medio sacrum et ioac- 
cessibile Qitonis Neptunique templum, aureo ambitu cifcum^tuin* 
P. 1106. 

't' It is probable that Ficinus had in view a passs^ in Olywpiodm 
Commentar. in Meteora Ami, which, as it is remarkable, and 49 
that work is scarce, I have here transcribed* It may be foun4 
lib. iii. p. ^g, in the edition of Venice 1561, fol. i^<«y h urn Twr«, 

in ^uog UfoxKag iv rotg §tg Ttfieuo* hx^fivr^iiavn «cvffyfi roc ftirrei!KK(K, us Tm^ 
ivra irTioyt/tfit^ws, Xtytu* WfoattiffBou rn fuv /loXtSiov rt^ KfWf hat to $eifu am 
rruyyov xat >(/v^v. To Si ifXfxrpoy ri^ AiV iw re svx^roy xai ^ocoyoHv rov 
nrrtfogf ifiQtwg S« xou /Aty/iet rifjuwrtfo* eert ^pv^-ou xeu cuxparoy. Tcp ^f Apt* 
TM fftinp99f ttot re Tfxrirtxov xat o|u. *llXttf> Ss rov ypucov, itatant )n}yi) (pMrtf 
mrt, A^p»^mf it roy ^atXxey tta re aydij^oy, xou irt vKtto-ny iorrt nu ^Xmv, 
itffmp Mcu ^oi^xo; rw y^trw, *^p/*^ S« to» xacfftrtpov hu re Ztm^mag xtu 
wri\x»99, AfM Zt xmlta ^ w^Xti^iey in(u rijr tf-tXunff, &mp j xata-vtrtp^t rmi 
«pyvpott. Ti^ li 3«^ii»7 re* fyvpn, uniiiti urn i •pyvp^t irup* Xpt^V rdifUMf 
Aexc< xArcXot/nnrdau Inro rmt yfuvmt xtu (ptmtiwrtp^f yivc^eu, i»9%*p ii rfXqMf 
in% 4x«w xetTotXt^^imi. lilud quoque sciendum, quemadmodom di^ 
vinus Proclus in suis in Timaeum commentariis ad septem planetM 
jnetalla omnia re? ocat; cum dictt plumbum quidem Saftuipo dieatum 
^piopter vim gravem et tristcm et frigidam. Electrnm autem Jovt 
Ipcopter uaturam siideris temperatam ct vitc largientem* Sinaili 
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have ¥Qfied from the nomiDatkm used at preseott 
as they dedicated to Venus copper, or brass, tha 
pnodpal cocnpoiieDt part of which is indted cop* 
|)er; to Mercury tin; and to Jupiter electrum* 
The ]«st*ineationed metal was a nuature of goU 
and silver; and on tfab account was probably con* 
siderad to be a distinct metal, because in «arly pe^ 
riods mankind were unacquainted with the art of 
separating these noble metab.* 

The characters by which the planets and metals 
are generally expressed when one does not choose 
to write their names, afford a striking example how 
readily the mind may be induced to suppose a 
connexion between tilings which in reality have 



autem modo et migma; migma vero majori aestimatione diipmoi 
est, magisque temperatum quam sit aurum. Marti vero ferrum con- 
•aciat propter acutum roboris et vim endendi. Soli autem aumm 
ip8um» tanquam qui untvern himinis Ions existat. Vult am deinde 
Yeneri dicatum propter floridum fiilgorexu, et quia sole non ommno 
diversam habet naturam^ sicut xs quoque ad auri speciem propiut 
Aeeedh. Mereurio vero stannum proprium dicat propter trans! u- 
cidnm et fiilgidum nitorem; simulque quia kiiue piooumui adjacet, 
sicut stannum prope arg^nti naturam est. Lun» autem sacrum 
argentum est^ quonlam argentum auro in proximo adjacens lucem 
ab ipso auro accipere vidctur, et splendidus efiici^ more lunae qua 
luca aolis uadiqiie eollustratur.-**According to the translation of Ca- 
motius, printed by itself, at Venice 1567* fol. p. £03. 

* This distribution^ which is ascribed to the Platonists, may be 
found also in the scholiasts on Pindar, at the beginning of the fifth 
Isthmian Ode, p. 459 • Exaorw h ruf ampwff iXn rtg cuaytreu. 'HXiy 
fAtp i ^^jpvc^f, 2iXi)i^ ^, 6 apyvp9f. Api?. fftZ^pof,^ Kp9ftp, fi9\iS^s, Aw 

fjXfNT^f. ^jK^f Karmrfpof. Appohrij, yaXxog* This confirms what I 
have before said, that mankind at first were not unantmoos in this 
division of the metals among the gods* 
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DO affinity or relation to each other. Antiquari^ 
and astrologers^ according to whose opinion the 
planets were first distinguished by these characters, 
consider them as the attributes of the deities of 
the same name. The circle in the earliest periods 
among the Egyptians was the symbol of divinity 
and perfection ; and seems with great propriety 
to have been chosen by them as the character of 
the sun, especially as, when surrounded by smalt 
strokes projecting from its circumference, it may 
form some representation of the emission of raytf. 
The semicircle is, in like manner, the image of 
the moon, the only one of the heavenly bodies that 
appears under that form to the naked eye.* The 
character ^ is supposed to represent the sithe of 
Saturn ; V- the thunderbolts of Jupiter ; J the 
lance of Mars, together with his shield ; 9 the 
looking-glass of Venus ; aud 9 the caduceus or 
wand of Mercury. f 

The expression by characters adopted among 
the chemists agrees with this mythological signi- 
fication only in the character assigned to gold. — 
Gold, according to the chemists, was the most 
perfect of metals, to which all others seemed to be 
inferior in different degrees. Silver approached 

* Clemens, in his Siromata, lib. iv. p. 556, speaking of the 
Egyptian hieroglyphics, says: Qui solem volunt scribere, faciunt 
circulum; lunam auteni, figurain lunae cornuum formam pr» sa 
ferentem, convenienter ei forms, quae proprie dicitur. 

f Riccioli Almagest novum, vii. 1. vol. i. p. 480. 
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nearest to it; but was distinguished only bj a 
semicircle, which, for the more perspicuity, was 
drawn double, and thence bad a greater resem- 
bljance to the most remarkable appearance of the 
n^n ; the name of which this metal had already 
obtained. All the other metals, as they seemed 
to have a greater or less affinity to gold or silver, 
were distinguished by characters composed of 
the characters assigned to these precious metals.* 
In the character 9 the adepts discover gold with 
ajsilver colour. The cross placed at the bottom, 
wUch among the Egyptian hieroglyphics had a 
mysterious signification, f expresses, in their opi« 
nion, something I know not what, without which 
quicksilver would be silver or gold. This some- 
thing is combined also with copper, the possible 
change of which into gpld is expressed by the 
character i . The character 9 declares the like 
honourable affinity also; though the half^ross 

* V(^ilh. Christoph. Krieg^mano, Taaut^ oder Auslegong der 
chymidchen zeichen^ damit die metallen und andere sachen voa 
alters her bemerkt werden. Frankfurt l665, six sheets octavo. 
This work contains nothing but chemical reveries. In researches 
of, this kind 1 consider it as my daty to mention those books^ the 
titles of which may seem to promise information on the ^ubject^ 
while at the same time they contain nothing worth notice. It is 
proper that my readers should know there are such works^ and that 
they may save themselves the trouble of cdnsuhing them. 

t Jablonski^ Pantheon ^gypt. i. p.28f, 2B3, 987; >nd IL 
p. 131. This author makes it the representation of something 
which cannot be well named. Kircheri (EcHput Mgypt. t. iu 
parsii. p. 3^, Roms l653..fol. 
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is applied in a more concealed manner; for, 
according to the properest mode of writing, the 
point is wanting at the top, or the upright line 
ought only to touch the horizontal, and not to 
intersect it. Philosophical gold is concealed in 
steel; and on this account it produces such ^- 
luable medicines. Of tin one half is eilver, and 
the other consists of the something unknown : for 
this reason the cross with the half moon appears 
io 'it. lu lead this something is predominant, and 
a similitude is observed in it to silver. Hence in 
its character h the cross stands at the top, and the 
stiver character is only suspended on the right hand 
behind iL* 

The mythological signification of tliese cha- 
racters cannot be older than the Grecian my- 
thology; but the chemical may be traced to a 
much earlier period. Some, who consider theni 
as remains of the Egyptian hieroglyphics, f pretend 
that they may be discovered on the table of Isis, 
and employ them as a proof of the high antiquity, 
if not of the art of making gold, at least of che- 
mistry. We are told also that they correspond 
with many other characters which the adepts have 
left us as emblems of their wisdom. . I 

■ Boerbaavc, Eienicnta chemix. Lugd. B*t. ITSSi 4to. i. p. 38, 
See also Kirchcr M supru, p. 171. 

f Goguet, ii, p, 370, 371, considers them as remains of the ori* 
pnal hieroglypbics i but he iadf opinion that we reccii-ed them in 
their present form &om the Arabi«tii. 
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If we are desirous of deciding without preju- 
dice respecting botl> these explanations, it will be 
found necessary to make ourselves acquainted witb 
the oldest form of the characters, which, in all 
probability, like those used in writing, were sub- 
jected to many changes before they acquired that 
form which they have at present. I can, howevcTj 
mention only three learned men, Saumaise,* Di 
Conge, t and Huel, ;}: who took the trouble 
collect these characters. As I am afraid that my 
readers might be disgusted were I here to insert 
them, I shall give a short abstract of the con- 
clusion which tbey form from them ; but I must 
first observe that the oldest manuscripts differ very 
much in their representation of these characters, 
either because they were not fully established at 
the periods when they were written, or because 
many supposed adepts endeavoured to render their 
information more enigmatical by wilfully confound- 
ing the characters; and it is probable also that' 
many mistakes may have been committed by trai 
scribers. 

The character of Mars, according to tlie oldi 
mode of representing it, is evidently an abbrevi 



• PUnlanx Excrcitot. in Sc4inwn, p. 374. 

t 04o«arium ad icriplOrcs med. et infimc Grieciutu. LapliMl J 

At the enil of iho Appendix, p. 5 and 6. 
I In his Annotations on Manilii Aslronomicon, ajdi-d b 
edition by Michael Payoa in vs'tm Ddphini. Paruiis ie7y, 4to,.< 
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tion of the word ewgo^, under which the Greek 
mathematicians understood that deity ;* or, in 
other words, the first letter 0, with the last letter 
f placed above it. The character of Jupiter was 
originally the initial letter of Zevs; and in the old- 
est manuscripts of the mathematical and astrolo- 
^cal works of Julhis Firmicus the capital Z only 
is used, to which the last letter s was afterwards 
added at the bottom, to render the abbreviatioa 
more distinct The supposed looking-glass of 
Venus is nothing else than the initial letter, a 
little distorted, of the word ^ctfo-^of o^ which was the 
name of that goddess. The imaginary sithe of 
Saturn has been gradually formed from the two 
first letters of his name Kfioi'Of, which transcribers, 
for the sake of dispatch, made always more con* 
venient for use, but at the same time less percep- 
tible. To discover in the pretended caducous of 
Mercury the initial letter of his Greek name 
^ixtctnf^ one needs only look at the abbreviationsi 
in the oldest manuscripts, where they will find 
that the 2 was once written as C ; they will re- 
mark also that transcribers, to distinguish this 
abbreviation still more from the rest, placed, the 
C thus, O , and added under it the next letter r. 
If those to whom this deduction appears impro- 
bable will only take the trouble to look at other 
Greek abbreviations, they will find many that dif- 

• This is proved by Saumaise, p. 872. 
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fer 3tjll further from the original letters they 
express than the present character jf from the C 
and ^ united. It is possible also that later tran- 
scribersy to whom the origin of this abbreviation 
was not known, may have endeavoured to give it 
a greater resemblance to the caduceys. of Mercury. 
In short, it cannot be denied that many other as- 
tronomical characters are real symbols, or a kind 
of proper hieroglyphics, that represent certain 
attributes or circumstances, like the character3 of 
Aries, Leo, and others quoted by Saumaise. 

But how old is the present form of these cha- 
racters? According to Scaliger,* they are of great 
antiquity, because they are to be found on very 
old^ms and rings. If the ring number 104 in 
Gorseus be old and accurately delineated, this 
must indeed be true ; for some of these characters 
may be Yery plainly distinguished on the beazel.f 
We are told by WaHerius,:|; that they were cer- 

• In his Annotations on Manilii Astronomicon. Strasburgh l665, 
4to. p. 460. Qiiam vetusti sint characteres planetaram^ argumento 
sunt vetustissimae gemmee^ et palae annulorum^ in quibus cse incisae 
visuntur. 

f In Gori, Thesaurus Gemmarum antiguarum astrijerarum, Flo- 
rentiae 1750^ 3 vol. fol., I found nothing on this subject. Charac- 
ters of the moon and of the signs in the zodiac often occur; but 
no others are to be seen, except in tab. 33, where there is a ring, 
which has on it the present characters of Mars and Venus. In ge- 
neral the planets are represented by seven small asterisks, or by six 
and the character of the moon. Besides, the antiquity of this gem 
cannot be ascertained. 

X Physische chemie, i. p. 48. 

VOL. III. r 
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bunly used by Uie ancient Egyptians, because 
Democritus, who resided five years in Egypt, 
speaks of them in the plainest terras, I do not 
know whence Wallerius derived this information, 
but it proves nothing. He undoubtedly alludes to 
the laughing philosopher of Abdera, who lived 
about four hundred and fifty years before our lera, 
but no authentic writings of his are now extant. 
Fabricius* says that we have a Latin translation 
of a work of his i>e arte sacra, Patavii 1572, 
which, however, is certainly a production of much 
later times. I have it now before me from the 
library of our university ; and I find that it is not 

* It appears thai ht never saw tlie book ; for ia vol, i. p. 800, 
he misquoCea both the title and the date. The whole title is, 2>e- 
momiut Alderilu de arte magna, jiue de rehui natuTalilvi. Ntc 
nan Si/nesii el Pelagii, et Stephani Mexandrini, ei Mkhaelis Pstlli, 
in eundetn cammeniaria. Domiaico Pizimentio Vibonenai iiiter- 
prete: Patavii 1573, nine sheets small octavo. The editor, how- 
ever, says in the preface: Democriti Abderltse libellum ile art* 
magna, et Synesium ejusdem interprctem, ercplum a Con^EEO 
quodam, qui Venetlis Romam sc contulerat, in Latinum coqverti. 
In p. 5 stands : Ex lebus naturalibus V mysticis Democriti, and in 
p. n foUovjs: DioBcoro sacerdoti magiil Serapidis in Aleicandria, 
Deo favente, Sineaius philosuphus 9. p. d. and also a letter, p. 1 8 : 
Pelagii Philosophi de eadem magna arte. P. 23. Sleph. Alexan- 
driiii, (eeuinetiici philosophi et magistri magnaa hujiis artis, auri 
conficiendi actio prima. D. Pizimenlio interprete. There arc' 
nine acliones. At the end stands: MichaelJs Psejli Epistola ad 
Xiphllinuni patriarcham, de auri conliciendi ratione. D. Pizim. 
Vibon. interprete. Cunring says in hii Hrrnielica medicina, p. SQ, 
this book was printed four years after at Culugne, with Miialdi 
MirtMHa. Saloiasius, in his Annotations on Tertultlan De pallia, 
p. 168, I89, gives two receipts from the Greek original. 



the whole book, but only an abstract, and written 
in so extravagant a manner, that the deception it 
not eaaily discovered. It contains chemical pro- 
cesses, but nothing of the characters of metals) 
which is the case also with the letters of Demoi 
critus, published by Lubbinus.* 



ZINC. 

Zinc is one of those metals which were noK 
known to the Greeks, Romans, or Arabians. This 
we have reason to conjecture, because it has not 
been distinguished by a chemical character like 
the rest ; but it is fully proved, by our not finding 
in the works of the ancients, any information that 
appears even to allude to it. I know also but of 
one instance where it is supposed to have been 
found among remains of antiquity. Grignon pre- 
tends that something like it was discovered in the 
ruins of the ancient Roman city in Champagne. -f 
Such an unexpected discovery deserved to have 
been examimed with the utmost minuteness ; but 
it seems to have been examined only in a very 
superficial manner ; and as that was the case, it 



• See the collection of Greek letters of Eith. LMinus. 
offidna Commeliiia, l6oi, Bvo. 
t BulleUndcifQuiliead'unevillK Romaine, p. II- 
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is impossible to guess what kind of a metal or 
metallic mixture this author considered as zinc. 

It is not surprising that this metal should have 
remained so long unknown, for it has never yet 
been found pure.* Its principal component part 
is often and in a great degree mixed with ores; 
and when these are melted, it becomes sublimated 
in a metallic form, and is found adhering above 
to the cool sides of the furnace ; but a particular 
apparatus is necessary, else the reduced metal 
partly evaporates, and is partly calcined, by 
which means it appears like an earthy crust, and 
exhibits to the eye no traces of metal. 

That mixture of zinc and copper called at pre- 
sent brass, tomhack, pinchbeck, princes-metal, &c. 
and which was first discovered by ores> abundant 
in zinc, yielding when melted not pure copper, 
but brass, was certainly known to the ancients. 
Mines that contained ores, from whicii this gold- 
coloured metal was produced, were held in the 
highest estimation; when exhausted, the loss of 
them was regretted; and it was supposed that the 
metal would never be again found. In the course 
of time it was remarked, no one knows by what 
accident, that an earth, which must have been 
calamine, when added to copper while melting, 
gave it a yellow colour. This earth was there- 

' See Gmelins Gruodrisse der Mineralogie. Gottlngen 1790;- 
). p. 440. 
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fore used, though it was not .known to what metal 
it belonged, in the same manner as calx of cobalt 
was employed in colouring glass before mineralo- 
g^ts were acquainted with that metal itself. Ari- 
stode and Strabo speak of an earth of that kind, the 
use of which in making brass has been retained 
through every century. Ambrosius, bishop of 
Milan, in the fourth century; Primasius, bishop 
of Adrumetum in Africa, in the sixth ; and Isidore, 
bishop of Seville, in the seventh, mention an addi- 
tion by which copper acquired a gold colour, and 
which undoubtedly must have been calamine. * 
When, in the course of time, more calamine was 
xliscovered, the ancient method of procuring brass 
from copper-ore that contained zinc was aban- 
doned; and it was found more convenient first to 
extract firom it pure copper, and then to convert it 
into brass by the addition of calamine. 

Those desirous of inquiring further into the 
knowledge which the ancients had of this metal 

• The first says, in his Exposition of the book of Revelation^ 
chap. 1 : Ms namque in fornace, quibusdam medicaminibus admix- 
tb, tamdia couflatur, usque dum colorem auri accipiat, et dicitu^ 
aurichalcum. > The second says, on the same passage : Aurichalcum 
ex aeie fit, cum igne multo, et medicamine adhibito, perducttur 

ad aureu'kn colorem. Isidor, in Origin, Aurichalcum dictum 

quod ' et splendorem auri et duritiam asris possideat : fit autem ex 
sere et igne multo, ac medicaminibus perducitur ad aureum colorem. 
- - 7 Have these bishops copied each other ? I should here give th^ 
history of brass {aurichalcum) ,- had I not said a great deal on that 
vubject iu the annotations to Arisfot, Auscult, mirab, and were I no^ 
»fndd that it might be considered as a repetition. 
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must examine the meaning of the word cadnaa, 
which seems to have had vai'ious significations. 
This task I have ventured to undertake ; and 
though I cannot clear up every thing that occurs 
respecting it, I shall lay before my readers what 
information I have been able to obtain on the suh- 
ject, because perhaps it may amount to somewhat 
more than is to be found in the works of old com- 
mentators. Cadmia, signified then, in the first 
place, a mineral abounding in zinc, as well as any 
ore combined with it, and also that zinc-earth 
which we call calamine. Those who should un- 
derstand under it only the latter, would not be 
able to explain the greater part of the passages in 
the ancients where it is mentioned. It is proba- 
ble that ore containing zinc acquired this name, 
because it first produced brass.* When it was 
afterwards remarked, that calamine gave to copper 
a yellow colour, the same name was conferred on 
it also. It appears, however, that it was seldom 
found by the ancients ; f and we must consider 
cadmia, in general, as signifying ore that contained 
rinc. Gold-coloured copper, or brass, was long 

I* Plin. lib. xxxlv. sect. 22: Ipse lapb, e quo lil: ^s, cadmiK 
TOCatUT. 
f Zinc-earlh, besides btitifi; mcnliimed by ArisWUe and Slrabo, is 
tnentioned also by Galen De SimpHc. tnrdkaui.faaiUaitbut, lib. ix. 
p. 142. As he found no furnace-calamine (ofmbrvch) when he 
leiided in Cyprus, he procured from the overseer of the mine* 
tome raw cadmia, which had been fmind in the niminteins and 
livuletB, and which certainly most hare been cslaiDme. 
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preferred to pure or common copper, and thought 
to be more beautiful the nearer it approached to 
the best aurichalcum. Brass therefore was sup- 
posed to be a more valuable kind of copper ; and 
on this account Pliny says, that cadmia was neces- 
sary for procuring copper, that is brass. Copper, 
as well as brass, was for a great length of time 
called as, and it was not till a late period that 
mineralogists, in order to distinguish them, gave 
the name of cuprum to the former.* Pliny says, 
that it was good when a large quantity of cadmia 
had been added to it, because it not only rendered 

• At firai it waa called aa cgpriuni, but in the ooorae of time only 
a/prium ; from which was at leoglh formed cuprum. It caiiiiot 
huwever be a.scertained at nhal periods these appellations were 
common. The epithet cupreus occurs in manuscripts of Pliny and 
I^lladiuji but one cannot aay whether later traoscribers may not 
IWTe changed cypirui into cuprfui, with wliich they were perhaps 
better acquainted. The oldest writer who uses the word cuprum Ii 
Spartian ; who says, in the Life of Caracalln, cancels ex are vel 
cupre. But may not the lost word have been added to the text as 
agloss? Pliny, boot xxxvi. S6, says : Adilito cyprio el nitra ; which 
Iiidore, xvi. is. p. 393, expresses by the words adjecla ciipro et 
nilm. The superiority of the Cyprian copper gave occasion to this 
appellation ; aa the best iron or steel was called chali/lii, from the 
Ckalgbet (a people of Galatia.) who prepared the finest, and carried 
PH the greatest trade with iL Bui in what did the superiority of 
thii Cyprian copper consist? In its purity, or in ita colour, which 
approached near to that of gold i That island produced 3 great deal 
of ore which contained zinc, and abounded also with calamine. 
Piiny says, in Cyptc prima fuii "ris inventio. Red copper however 
had been known there from the earliest periods, 90 that the honour 
n must be allowed to that island without any cnntra- 
diclion ; and Pliny must undoubtedly allude in the above paiiiagc to 
le particular kind. 
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the colour more beautiful, but increased the 
weight. In the like manner, a quintal of copper 
in Hungary produces an hundred and fifty pounds 
of brass. The same author remarks also, that 
the cadmia {fosnlis) was not used in medicine: 
this however is to be undenstood only of the raw 
ore, for some physicians prepared zinc-earth fropi 
ore that contained zinc, as he afterwards tells us-: 
and Galen extols the ^calamine found in Cyprus 
on account of its superior effects, because, per- 
haps, the earth could be' obtained from it much 
purer. 

In the second place, cadmia^ among the ancients^ 
was what we call (ofenbrtich) furnace-calamine, or 
what in melting ore that contains zinc, or in nda- 
king brass, falls to the bottom of the furnace, and 
which consists of more or less calcined zinc* As 
this furnace-calamine assumes various appear- 
ances, according to the manner of melting, aa4 
according to many other circumstances that ia 
part cannot be defined ; and as the ancients com- 
prehend all its varieties under the general name of 
cadmia, and give to each variety, according to. its 
form, consistence, and colour, a particular name 
also, a confusion of naipes has beqce arisen which 

• 

• PHuy says, p. 659: Fit sine dubio cadmia et in argenti fonUK^i- 
bus, sed nequaquara comparanda aerarise. Oioscorides says the 
same. Some suppose that the author means litharge -, but he speaikB 
of silver-ore mixed with zinc, which certainly will produce (qfetk^ 
Iruch) furnace-calamine 
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cannot now be cleared up, especially as it is not 
jbhoaght worth while to distinguish all its incidental 
"variations. Our physicians esteem only the pure 
zinc-earth; and as they know how to obtain it, 
they are not under the necessity of using impure 
furnace-calamine. In our melting*houses it is 
employed, without much nicety iq the choice^ for 
making zinc or brass.^ 

* I shall embraee this opportunity of presenting to those fond of 
pptical remarks^ a few observations on Dioscorides. Jn l^ook. y, 
c. 84^ he first mentions some sorts of cadmia, $TfviTif, rXoMwryi and 
9ffrfatxtTts» These, according to Galen and Pliny, are undoubtedly 
certain kinds of ipjenhruch) furnace-calamine ; but Sanmalse in his 
l)Ook De homonymis, p. 230, and Sarracen in his APPOtations, 
p« 113, are of opinion that Dioscorides considered them as native 
kinds o{ cadmia, or minerals abundant in zinc. First, liecause h^ 

says : rotcajrou 8f ttffti ai §x run votKcumv fisTotkKwv o^rro/AfVOi, tales Sunt 
jquae e fodinis ,veteribus eruuntur ; and secondly, l>ecause he begins 
afterwards to speak for the 6rst time of factitious cadmia, or furnace- 

Calamine, where he says : yittarou 8e 9 xaS/Ana i x rw ^aXxou xafuvtuofttnu, 

I cannot however allow myself to believe that Dioscorides, who was 
80 caiTeful, and who immediately after describes the artificial pre- 
paration of cadmia clearly and properly, shpul^ hsvve thus erred* 
Besides, every kind of ofenbruch (fumace-calamine) must have dis* 
covered its origin from fire to such a good judge of minerals as Dios- 
corides. I am convinced that he, as well as Galen and Pliny, con- 
sidered the above kinds as fumace-calamine. The words T<timyr(nt U 
um al ix run. v, /ul, 9. were not written by him, s^nd are only an annor 
tation made by some person on the passage^* and insePted afterwards 
in the text by ai^ inattentive transcriber. Such insertions, in my 
opinion, are mpre frequent in Dioscorides than in any other author. 
His works were a l^ind of manual to physicians, in which each 
inade such obser>'ations as he thought proper. The words ymarai 
|c ii Koi^fitKt ex T. Xf X. by no means form a transition to the artificial 
jcinds of cadmia. The author only begins there to give an account 
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What here appears to me most singular is, that 
the ancients should have given the same names to 
furaace-calamine (ofenbruch) as they gave to ores 
that contained zinc. The affinity of these suth* 
stances they could coiyecture only from their 
effects; or perhaps they were induced to do so 
from observing that furnace-calamine was not 
produced but when the different kinds of cadmia, 
as they were called, were melted ; that is, when 
yellow and not red copper was obtained. Ofcfi'' 
bruch got the name of furnace- calamine at Ram* 



how the before-described kinds of cadmia were produced or pre* 
pared. The translation: Gignitar porro' et cadmia quaodam e 
luligine, quoe, dum exeoquitur tB$, lateribus camerisque ibmacum 
Applicatur, is entirely wrong. It ought to be: Fit autem cadmia. 

The former has arisen from the reading ymareu h rtg xaimv*, 

found in some manuscripts ; and those transcribers have been eoQ^ 
sidered to be rights who, on account of the preceding words^ 
«N r«w iraXMMf /u«T0(XXanr, seemed to be convinced that Dioscorides had 
hitherto spoken of native calamine. 

Pompholyx was the name of the white flowers of zinc whiek 
Dioscorides, v. 85, p. 3i2, compares to wool, and which by ch&> 
mists were l<Mrmerly called iana philesophica. That author says: 
tfwp rtXuiroMf «f 9/«oiourou, lananim carptarum flocculos imitatur. The 
Ancients collected these flowers when produced by the melting of 
jeinc-ore ; but they obtained them also by an apparatus which is 
fully described by Dioscorides and Galen, and which approaches 
near to that used for collecting arsenic in the poison melting-houaea 
as they are usually called .-^-That these flowers are named also 
nichi, arid fumace-ittcA^, is well known. Frisch conjectures that 
this.iiame was derived from onychites^ which signified a kind of 
furnace-dross. After this derivation was forgotten, the word was 
.translated niMl and nihilum ^ and in the same manner from gU 
^^11 has arisen /e/ vitrt. 




melsberg, 'when it was observed that it could be 
employed instead of native calamine for making 
brass.* Were the ancients then in any measure 
acquainted with this use of it? Galen and Dioi 
corides speak only of its use in medicme, and sai 
nothing of its being employed in the preparatioi 
of brass. The Arabian writers, particularly t 
translators of the Greek physician, speak m 
much clearer manner of the preparation of brass |1 
but the appellations which they employ are 
indeterminate in their signification, that an answer f 
to the above question cannot be deduced from i 
them. Climia, which some pronounce calimu^ \ 
and from which the modern Greeks made kelemiOf i 
and the Latins lapis calammaris, seems to havf I 
entirely the same meaning as cadmia. Tutia, \ 
which occurs first in the eleventh century, 
Avicenna, and which the Greeks write toutia, orJ 
perhaps more properly thouthia, signifies some*-! 
times pompholy.v ; but, in common, it seems to ex- 
press also minerals that contain zinc, and likewiw I 
fumace-calamine-t Could it be proved that tha j 



• This however I will mil wilh eeriainty affirm. As calmey ai 
galmey have probably taken their rise from cadmia or calimia, ai 
a bolh theie words signified pro|>er calamine, 33 well as ofenbrvcht J 
ihe latter, i>crhap>, may at an earlier period have eignilied furnaokr' I 
calamine, 

t Proofs respecting this subject may be bund in Salmativi dr ■ 
iM»wnt/ii>is, I shall quote only one passage from Serapion, p. 977t 
I ret quttdam qnx invenitur in minerls, el ex ea. est qme fit 
(■IbniBcibus, in quibus citrinatur les, et calligituT et reponitur. 
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tutia of ttie Arabs and latter Greeks was furnace* 
calamine, or the tutia of our druggists, the oldest 
account with which I am acquainted of furnace* 
calamine, employed in making brass, would occur 
in Zosimus, who, according to every appearance, 
lived in the fifth century. * This author tells us^ 
that, in order to make brass, Cyprus copper must 
be melted, and pounded tutia must be strewed 
over it Saumaise suspects that Zosimus here 
means only calamine : but however this may be, 
his receipt has been retained till the present tkw 
in books on the arts ; for these recommend not 
calamine but tutia. Notwithstanding this, we are 
still ignorant where, and how the substance is pre- 
pared which is sold under that name ; but it evi? 
dently appears to the eye, that it is*a mixture of 
calciform zinc and burnt earth, f 

tsicut climia. Cementation of copper -was called citrinatio €tru j bj 

the Greeks irotYi<rts yuXxov |ay9ou, or ^ociQwrig ^aXxou* 

* It is not certainly known when this Zosimus Panoplitanw 
lived. His works, which must contain abundance of infonnatioii 
respecting the history of chemistry, have never yet been printed. 
The greater part of them were preserved in the King's library at 
Paris. The receipt to virhich I allude has been inserted by Sui- 
^laise, p. 237 r 

f Neumann's Chemie; von Kessel, iv. 2. p. 657. Fallopmi it 
metal, p. d07> says, it is made at Venice, which appears to me 
most probable, though it occurs also in the' bills of lading of Eail 
India ships. We read in Observations sur la physique, vi. p. 265« 
that for many years tutia has been collected and sold in the bishoprick 
pf Liege. Lehmann endeavours to show that it was made by the 
Jews in Poland. Novi commentarii Academ, Ppirop9Ui^ xiju 



We csin with movt certainty affirniy that this use 
of furnace-calatnine, in making brass^ was known 
to Albertus Magnus in the thirteenth century; for 
he says, first, that yellow copper was made by the 
addition of calamine, which he calls lapis calamU 
naris. He tells us afterwards, that Hermes taught 
how to give a gold colour to copper by throwing 
poundod tutia into the melted metal. Tutia, says 
he, .which is used in the transmutation of metals, 
is not a native mineral, but an artificial mixture, 
produced in the furnace when copper-ore is 
melted; and he advises glass-gall to be strewed 
over the ore, otherwise calamine and tutia will lose 
their force in the fire.* It would appear that the 
last-mentioned name, in the thirteenth century, 
signified only furnace-calamine, and that its use for 
making brass was at that period known. 

For many centuries however, the qfenbruchy fur- 
nac^calamine, with, which, as we are told, the 
furnaces at Rammelsberg overflowed, was thrown 
aside as useless, till at length, in the middle of the 

p. 381. As the use of tutia has been almost abanfdoned^ because 
physicians prefer pure flowers of zinc, and because those who make 
pinchbeck employ puriBed zinc f it is probable that this substance 
will soon be entirely n^lected^ 

• Ligatur autem per oleum vitri ; toUuntur enim fragmenta vitri^ 
ct convertuntur in puTverem, et spargitur in testani super aes post- 
quam immissa est calaminaris, et tunc vitrum projectum enatat super 
aesy et non sinit evaptirare lapidem et lapidis virtutem, sed reflectit 
vapocem lapidis in ses. De mifieralibus. Colooiae IbGQ, ISmok. 
p. 350. lib. iv. cap. 5 ; and lib. v.; cap. 7< p* 388. 



I 

I 



78 HISTORV OF INVENTIONS. ^^M 

sixteenth century, Erasmus Ebener first showed 
that it might be used instead of native calamine 
for making brass. This Ebener, descended from 
the noble family of that name at Nuremberg, was 
a man of great learning, and an able statesman. 
He was employed by his native city, and by 
foreign princes, on occasions of the highest im- 
portance. In 1569, he was privy-counsellor to 
Julius duke of Brunswick, and died in 1577. at 
Helmstadt, where he was buried.* I regret much 
that I can give no farther account of this im- 
portant discovery than what I have inserted in 
my introduction to Technology. The time even 
when it was made, is not known with certainty. 
Loehneyss says, that it was sixty years before the 
period when he wrote. But at what period did 
he write? The oldest edition, with which I am 
acquainted, of his treatise on mines is of the year 
I6l7, so that this discovery would fall about the 
year 1557.t Calvdr caused to be printed an old 
account of the Rammelsberg mines, which was 
said to have been published in 1565. According 
to tliat work, Erasmus Ebern (for so was the name 
there improperly written) made the above-ioen- 
tioned observation at Nuremberg, about sevea- 

• Doppelmayr* Nachricht von Numbergischen Eutisllem, 
P- 77- 

f Tlie other edition wu printed at Stnckholm and Hunhurgli, 
by LiebeKcit, ami ii the same «s that mentioned by H. Gatteier, in 
AnUitung den Hari at bertistn, i, p. 313, tnd ii, p. 13. 
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teen yc&rs before, that is, about the year 1548.* 
Schlulerf assigns as the period, about 1550, and 
HoneniannJ about 1559- We may therefore very 
safely place it in the middle of the sixteenth 
century, and probably the discovery happened ia 
1553, at which time Ebener was sent to duke 
Henry, with whom he continued a long time, as 
we are expressly told by Doppelmayr. This use 
of calamine refuse induced the managers of the 
profitable brass-works in the Harz forest to pick 
up carefully that which before had been thrown 
aside. Duke Julius, who endeavoured to improve 
every branch of manufacture, and particularly 
what related to metallurgy, and who, agreeably 
to the then prevailing and apparently returning 
mode of princes, suifered himself to be duped with 
the hopes of making gold, improved the brass- 
works at Buntheim, below Harzburg, and by these 
means brought a great revenue to the electorai 
treasury.^ 

Another production of zinc, artificial white- 
vitriol, was also long prepared, used, and en> 
ployed in commerce before it was known that it 

" Historische naetiricht von deo Unler- uiid Ober-HarzischeB' 
bergwerken. Braunschw. 1765, fol. p. SOS. 

t Vonhattenwerken, p. 936. 

X Die Allmh&iner do Harzes. Clausihal 1754, 4to. ii. p. lig> 
and lg4. 

$ Rdilmeien Braunschweig- Luneburgischc Clironik. Bmun*- 
Kbweig 172a, fol. p. I0<i3. 
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was procured from this semi-metal. That it wa» 
not known before the middle of the sixteenth cen^ 
tury, and that it was first made at Rammebbergi 
may with confidence be affirmed. Schluter ascribes 
the invention of it to duke Julius, and places it in 
the year 1570 :* but it must be somewhat older 
than the above-quoted account of Rammelsberg; 
for the author, who wrote about ISSS^f relates, 
that in his time one citizen only, whom he calls 
Henni Balder, boiled white vitriol ; and it appears 
that this person kept the process a secret That 
the invention however was not then new, is evi-^ 
dent from bis adding, that what its effects mi^t 
be in medicine had not been examined ; but that 
its use in making eye-water had been known almost 
as early as the time when it was discovered. This 
agrees with another account, according tf) which 
the method of boiling white vitriol was found oat 



r. 



• Von huttenwerkcn, p. 597- ' 

■ 

f White Titriol also b made at Goslar, but by one citizeii opif, 
named Henni Balder. It is not procured by the evaporation of 
copper like other vitriol 3 but when large quantities of ore sit 
roasted in the furnaces, a red substance is from time to time col*^ 
lected on the refuse of the ore, and found in some places half an dl 
thick. This substance, which is saltish, is formed into a lye, and 
boiled in small leaden pans. The rest of the process I do not know, 
but I observed that it crystallises like saltpetre, but it is stronger and 
whiter. It is also cast into small cakes about the thickness of one's 
hand. This vitriol is employed by the leather-dressers, and may be 
used for many things instead of alum ; but it cannot be used in 
dressing white skins, because it makes tliem yellowish. HUtarische 
nachricht, p. 212. 
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at the time when Christopher Sander, whose ser^ 
vice to the Harz is well known, was tithe-gatherer.* 
Hionemann says, that Sander was tithe-gatherer 
at the mines of the Upper Harz before the year 
1564, but that in this year he was principal tithe- 
gatherer and director of the mines and melting- 
bouses at Goslar.f Sander himself, in a paper 
dated August S, 1575, seems to ascribe the inven- 
tion of white vitriol to duke Julius. J 
- At first this salt was called erzalaun^ a name 
occasioned by its likeness to alum, but afterwards 
it was more frequently known by those of gallitzen* 
stein, golitzemtein, and calitzenstein. \ The latter 
names however appear to be older than white 
vitriol itself; as we find that green vitriol, even 
before the year 1565, was called green gallitzen" 
stein. May not the word be derived from gallce ; 
because it is probable that vitriol and galls were 
for a long time the principal articles used for 
making ink and in dyeing ? I am of opinion that 
the white vitriol, which is produced in the mines 
of Rammelsberg in the form of icicles, gave rise 
to the invention of this salt. The former, so early 
as the year 1565, was called white native vitriol, 
or white gogkelgut, and was packed up in casks, 

* Bruckmann, Magnalia Oei^ ii. p. 459* 

f Honemann, ii. p. 101. Calvors Histerische nojchrichi, p. l6l 
%Qd 225. 

« 

X Bruckmann, ii. p. 446. 

§ In the like manner we find calmey instead oigalmey. 
VOL. III. G 
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aa4 in i)mt ma^Qer transported fw sale,* I sbaU 
not here enter into the old coqj^turaa r^^pactii^ 
the origin and compoQent parta of this vitriol ; bot 
it deserves to b^ remarked, that Henkelf wA 
Neumanq:]: observed in it a mixture of sinQ, bj 
which Mr, Brandt, a member of the Swedish COlUh 
cil of mines, was led to prove, that, when pi||% 
it consists of the vitriolic acid and zinc earth i and 
this was afterwards confirmed by Hello|.§ 

I come now, in the last place, to the history of 
this semi* metal, which, when fumace^calaiMM 
was used, could not remain long unobservedi w it 
i^ sometimes found amongst it uncalcined in oKh 
taUic drops. It is worthy of remark that MkfX" 
tus Magnus, who first described the use of fiir* 

* Calvor, Historische nachricht, p. 199 and 200. Propeily it 
is written and ptonovtnced j6ckel» It is very remarkable that in 
Iceland this word at present signifiM iciclet. I iaoagiBAdl that 
I had been the first person who made this remark wh^a I £owpA 
the word often in Olaffen und Povelsen*s Rme durch IsUmi, L 
p. 40; but I observe that the same remark is made and explained 
by AndenoB, in Nachirichink von hUmd, Hamburg 1746, %m» 

t Kieshistorie^ p. QQ4t> 

X Chemie^ von Kes3el« iv. 2^ p. 832^ where may be foup^ ^<M 
opinions on this subject. 

f Brandt, in Acta Upsaliens. 1735. ffeUot in Memoires ie 
VAcad. des sciences it Paris, 1736, p. 29. Of the latest state of 
white vitriol works I have given an account in Beyfragen zwr 
$tk0nonue, tecknolog, iv. p. 59. It deserves to be remarked, that 
since the year 1730 the demand for this article has increased everf 
ten years, though one cannot say why it U QiQie used at present ttian 
formerly. 
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DMfr-calainiiie in mukii^ brass, is the oldest author 
ia whose works mentioQ is made c^ aioc.* Ha 
calls it tnarchasUa aurea. This was properly a 
stone^ the metallic particles of which were so en- 
tirely sublimated by fire» that nothii^ but useless 
ashes remained behind. It contained fixed quick- 
tUver, communicated a colour to metals, on which 

* I shaU here give the author^s whole account, that the reader 
may compare it with "my extract; for I am not so fully acquainted 
wtdi the ncmieiiclftture of the ancient cheoiists at to flatter myself 
tlukt I undentand the whole of it 

De mineral, ii. cap. 1 1 : Marchasita, sive marchasida ut quidam 
dicunt, est lapis in substantia, et habet multas species, quare colo- 
rem aceipit cttjoslibet metdli, et sic dicitor marehasita argentea et 
aontj el sie dicitur alits. Metallam tamen quod colorat eom non 
di3tiUat ab ipso, sed evaporat in ignem, et sic relinquitur ciiu9 
inutilis, et hie lapis notus est apud alchimicos, et in multis locis 
^ffmunttir. 

lib* iii. cap. 10 : Sa autem inrenitur in venis lapidis^ et quod 

tttajpud locum qui dicitur Goaelaria est purissimum et optimum^ 

tt toti substantiae lapidis incorporatum, ita quod totus lapis est sicut 

Marehasita anrea, et profundatum est melius ex eo qnod purins. 

- lib. T. cap. 5: Dicimus igitor quod marehasita du^icembabct 

k| fui creatione substantiam, argenti vivi scilicet mortificati^ et ad 

6xionem approximantis, et sulphuris adurentis. Ipsam habere sul- 

phureitatem comperimus manifesta experienda. Nam cum sub- 

Kmatur, ex ilia emanat substantia sulphurea manifesta comblircnt* 

^ tine tublimatiooe siaiiliter perpenditur illiusaulphureitaa. 

Nam si ponatur ad ignitionem, non suscipit illam priusquam 
tiiflammatione sulphuris inflammetur, et ardeat. Ipsam vero ar- 
genti viri aubstantiam maniiestatur habere sensibilitcr. Nam idb#» 
^ineoi pnestat Yfneri laeri argesti, qoemadmodum et ippujn 
argentum vivum, et colorem in ipsius sublimatione cselestium 
l^sestare, et luciditatem manifestam metallicam habere videmus^ 
quae certum reddunt artifieetn Akhimise, iUmb Ims substantias con- 
tinere in radice sua.. 

G 2 
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ttccount it was well known to the alcbemisCSy 
burned in the fire, and was at length entirely con^ 
sumed. It was found in various parts, but thatr 
at Goslar was the best, because the copper it con- 
tained seemed to have in it a mixture of gold. T^ 
give this copper however a still greater resenhi 
blance to gold, some tin was added to it, by which 
means it became more brittle. This marcbasita 
also rendered copper white as silver. Thus far 
Albertus. It obtdned without doubt the naoM^ 
of marchasita aurea, because zinc communicates a 
yellow colour to copper; and for the same reason 
the Greeks and the Arabians called cadmia goldea 
or aurea.* But how cotild Albertus say that inix^ 
chasite made copper white? Did he commit a 
mistake, and mean tin r To me this appears not 
probable, as at one time he seems to call it or- 
gentea. I imagine that he knew that copper, when 
mixed with as much zinc as possible, that is^ 
according to Scheffer,^ eighty- nine pounds to % 
hundred, became white; and it appears that hf 
this he wished to establish its affinity with quick- 
silver. 

The next author who gives an intelligible ao-^ 
count of this metal, is Theophrastus Paracelsus, 
who died in 1541. I do not however imagine 
that it was forgotten in this long interval, at least 

* Salmasius de homonymis^ p. 203. 
t Chemlsche vorlesuqgen> p. 604» 
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by those who were called alchemists. J am rather 
of opinion, that on account of the great hopes 
which it gave them by the colouring of copper, 
they described it purposely in an obscure manner, 
and concealed it under other names, so that it was 
not discovered in their works. There are few 
who would have patience to wade through these, 
and the few who could do so, turn their attention 
to objects of greater importance than those which 
occupy mine. Gold and silver excepted, there 
is no metal which has had formerly so many and 
so wonderful names as zinc* For this reason, 
tbemists long believed that zinc was not a dis- 
tinct semi-metal, but only a variety of tin or bis* 
mutb ; and. with these perhaps it may hence have 
been often confounded. 

The name zinc occurs first in Paracelsus. He 
expressly calls it a distinct metal, the nature of 
which was not sufficiently known ; which could be 
•cast, but was not malleable, and which was pro- 
duced only in Carinthia. Was he then unac- 
qudnted with the zinc of Goslar, which was known 
at an earlier period to Albertus MagnusPf George 

* A great many may be found collected in J^ichs, Gesehkhte de$ 
atnib im verkalien gegen andere kSrper. Erfurt 1778, 8vo. 

f Paraceisi Opera, durch Brisgoium in truck gegeben. Strasburg 
1616, fol. Ckronicm des landes Kamten^ p. S61. Von herg-krmih- 
TuiUn, p. 656. De separaiione elemeniomm, p. 793. PMhsophiaf 
lib. iv. p. 56 : Zinc for the most part is a bastard kind of copper. 
Primum manuale, p. 685 and 686. De mineralibut iraciaius, i. 
p. 137. ]§€cause this b the principal passage, I shall here tmiacribtt 
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Agricola, who wrote about the year 1550, speaka^ 
however of the Gosiar zmc, but he calls it lifuar 
candiduSj and in German amterfey.* Matheaidaf 
who published his Sermons in 156£y says, ^'«t 
Freyberg, there is red and white zinc." f P^rh^ps 
he did not mean the m^al, but minerak that 
contained sine. George Fabridus, who died in 
1571, conjectures that stibium is what the mineni 
call dncum, which can be meltedi but not faun^* 
mered. ^ 

One sees by these imperfect accounts that tfaia 
semi-metal mu&t have been scarce, even in the 
middle of the sixteenth century, and that it waa nol 
in the collection of Agricola, which was 
rable for that period. libavius, who died 



• « 



!►■ • 1 1 K M I ; 



it as it is to be found in the following edition : Eiliche Tradai* 
Tkeophr. Pttrofelri.-^-iv. von MinenUen, Strasburg IftSa^ Svo. 
p* 41^5 : Of line. There is another metal, zinc, whkh ib ia $fmtmi 
unknown. It is a distinct metal of a different origin, thou|^ adul- 
terated with many other metals. It can be melted, for it consists of 
three fluid principles, but it is not malleable. In its cokmr it k 
unlike all others, and does not grow in the same manner; hot wMi 
its ultima materia I am as yet unacquainted, for it is almost as strange 
in its properties as argentum vivum. It admits of no mixture, will 
not bear the fahricaiiones of other metals, but keeps itself euth tiy 
to itself. In Basilii Valentini Triumph-wagen des antimonii, Ham- 
burg 1717f Bvo. p. 347f zinc is mentioned together with eoboltt 
marchasite, and bismuth. 

* De re metallica, lib. ix. p. 399, and in the first index. LiqfDor 
eandidus primo e fomace defluens cum Qoselaris excoquitur pynlaw 
Molt, quern parietes fomacis exudant, ctnUmfey. 

f In the third Sermon, p. 19f . 

X De metallicis rehos^ in Gesner*s work De omm rerum/kmlkm 

^l91%€f9f p* Sy* 
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1616^ metkUond it s6Teral titnef, but he regrtts, 
k me of his letteri, that he had not beeb able 
to procure any of it* Was this owing to the 
prohibition of duke Julius, by which it Was fbr- 
Ikidden to be sold? This prohibition is quoted 
by Pott f from Jungn Mmeralogia^ with which I 
am uDacquafDted j but as Pott has already^ by his 
ittiintelligible quotations^ tfiade me spend many 
hours to no purpose, I shall not waste more iii 
searching for it. The prohibition alluded to is 
aietitioaed neither by Rehtmeier nor by any other 
tatbor* The foolish taste for aldiemy, which 
(irevailed tiien at the Duke's courts makes it not 
altxigether improbable that one was issued ;;{: and 
if that was really the case, it was occasioned not so 
much by any dread of this semi-metal being mis- 
used, as Pott thinkS) but by the high hopes which 
wetti entertained of its utility in making gold. The 
Mi'st accurate and certain account of the method 

« 

of procuring zinc at Goslar, is, as far as 1 know, 
given by Loehneyss, in 1617> though he considers 

* ThUktteriiiaybefoiuidmJ.Horaung*tCti/a»ftft'ca. Lipsi* 
l6Si. 11^. 

f De'zinoo, p. 21. 

) How much duke Julius, who in other respects did great service 
to his country, suffered himself to be duped by the art of making 
gokl, appears from an anecdote given by Rehtmeier> p. 1016. Of 
^s anecdote I received from Mr. Ribbentrop an old account in 
manuscript, which one cannot read without astonishment. There 
is still shown, at the castle of Wolfenbuttle^ an iron stool, on which 
• the impostor, Anna Maria Zieglerinn, named Sckluttr Ilwke, was 
bunit> February 6, 157S* 
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it to be the same as bismuth** Joh. Schroeder of 
Westphalia, who died in 1664, calls it marcanta 
pallida.'\ 

The first person who purposely procured this 
semi-metal from calamine, by the addition of 
some inflammable substance, was undoubtedly 
Henkel, <who gave an account of his success ' in 
the year 1741, though he concealed the whole 
process.:}; After him. Dr. Isaac Lawson, a Scots- 
man, seems to have made experiments, whidi 
proved the possibility of obtaining zinc, in this 
manner, on a large scale ; and in 1737 Heokel 
heard that it was then manufactured in England 
with great advantage. Of this Lawson I knoir 
nothing more than what is related by Dr. Wataodi*^ 

* Page 83 : When the people at the melting-houses are emplo]^ 
in melting, there is formed under the furnace, in the crevioes of 4ie 
wall, among the stones where it is not well plastered, a metal whteh 
is called zinc or eonterfeht; and when the wall is scraped, theipetal 
iklb down into a trough placed to receive it. This metal has a great 
resemblance to tin, but it is harder and less malleable, and ringpi like 
a small bell. It could be made^also, if people would give themsdm 
the trouble ; but it is not much valued, and the servants and workp 
men only collect it when they are promised drink->money. They* 
however, scrape off more of it at one time than at another; for 
sometimes they collect two pounds, but at others not above two 
ounces. This metal, by itself, is of no use, as, like bismuth, it is 
not malleable ; but when mixed with tin, it renders it harder and 
more beautiful, like the English tin. This zinc or bismuth i| in 
great request among the alchemists. 

f Thesaurus pharmacolog. Ulmae \662, 4to. p. 458. 

X Kieshistorie, p. 571 9 and particularly p. 7S1* 

§ Pott refers to Lawson*s Dissert, de nihilo, and quotes tome 
words from it^ but I cannot find it 3 nor am I surprised at this, as 
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Anthony von Swab, member of the Swedish coun- 
dl of mines, procured this semi-metal afterwards 
from calamine by distillation, in 1742; as did 
Marggraf in 1746, who appears, however, not to 
have been acquamted with the Swedish experi- 
ment. In the year 1743, one Champion esta- 
blished tin-works at Bristol, which were con- 
tinued by hisi successor James Emerson, who esta- 
blished works of the like kind at Henham, in the 
neighbourhood. The manner in which the metal 
was procured has been described by Dn Watson, 
in his Chemical Essays. 

The greater part of this semi-metal, used in 
Europe, b undoubtedly brought from the East 
Indies. The Commercial Company in the Ne- 
therlands, between the years 1775 and 1779, 
caused to be sold, on their account, above 943,081 
pounds of it* In the year 1780, the chamber 
of Rotterdam alone sold 28,000 pounds ; and I 
find, by printed catalogues, that the other cham- 
bers, at that period, had not any of it in their 

it was not known to Dr. VTatsbn. See Chemical Essays ; Cam* 
bfidge 17B6, l2mo, iv. p. 34. Pryce^ in Mineral. Cornuh* p. 49, 
laya : " The late Dr. J. Lawson^ observing that the flowers of lapis 
calaminaris were the same as those of zinc^ and that its effects on 
copper were also the same with that semi-metal^ never remitted his 
endeavours till he found the method of separating pure zinc from 
that ore.** The same account is given in the supplement to Cham- 
Wrs's Dictionary, 175d> art. calam. and zinc, and in Campheirs 
Political Survey of Britain, ii. p. 35. The latter, however^ adds, 
that Lawson died too early to derive any benefit from His discovery, ^ 
* Bicards Handbuch dei kaufleute, i. p. 57. 
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possessioD. If the account given by Raynat te 
true^ the Dutch East India Company purchaM 
annually, at Palimbang, a tnillion and a half oi 
pounds.* In 178I9 the Danish Company, fttCo>* 
penhagen, purchased 153,9^9 pounds of tutenagi^ 
which had been carried thither in two vesseU, at 
the rate of from four and one-eighth to four and ft 
quarter schillings Lubec per pound. It is probabli 
that the English and Swedes import this artidtl 
also. It would be of some consequence^ if one 
could learn in what part of India, when, and in 
what manner this semi-metal was first prodtltdi 
and in what year it was first carried thence to En- 
fope. According to the scan^ information whidk 
we have on the subject, it comes firom CiiiiM/|r 
Bei^t, :|: Malacca, § and the Malabar coas^ firofld 
which copper and tin are also imported. H Ib tbft 
ddest bills of lading of ships belonging to the Ne* 
therlands I find no mention of 2inc ; but it i$ 

* Geschichte der besitzungen in Indieii^ i. p, i4\. Thft Mfhdf 
mf^ tkat the Company giv« tot it at the rate of tvranty^e^^t Mfttl 
three-quarters per hundred iivieight^ and that this price is modente* 
At Amsterdam, however, the price commonly is from se v c nt e eft tS 
d^htten Horins banco. According to a catalogue which I hairS ia 
lay possession, the price> on the 9th of May 1788, was sevedttM 
florins^ and^ on the 99d of January I78I, it was only sixteen. 

f Meisters Orient, lustglirtner, p. 276. 

t Ibid. p. 26s. 

§ Linschoten's Reise, b. ii. c. 17. The author calls it M/dM, 
die name used in the country. It is a kind of tin. JBruekvMfUti 
Magnal Dei, p. 1038. 

|( Baldaeus^ Beschreibuog der ktiste Malabar, AffitC«nl. t07i. §A 

fuQSv 
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pMstUe that it may be cocnprd^nded under die 
name of Indian tin ; for so it was at first called. 
Savot, who died about the yeai^ 1640, relates, 
on the authority of a cotemporary writer,* tiiat 
aoone years beforef the Dutclr had taken £rom th& 
Portuguese a ship laden with this metal, which 
was sold under the name of speautre. It is pro* 
hable^ therefore, that it was brought to Europe 
so early as the beginning of die seventeenth c^3^ 
tary. Indian tin is mentioned by Mr. Boyle. % 
' It is probable that this semi<>metal was dis* 
covered in India before any thing of the European 
sine had been known in that country ; but we ana 
still less acquainted with the cause of the discovenf 
tbaa with the method of fmicuring the metal« We 
are told that an Englishman, who, in the above cen« 
tary, went to India, in order to discover the process 
Uisd there, returned with an account that it was 
obtained by distilfationjEier i/€»ce;2^iim.^ 

Respecting the origin of the different names of 
this semi-metal, I can offer very little. Cmterfey 
signified formerly every kind of metal made in 

* De nummis andt^uis; in Thesaurus antiqaitat. Roman. xL 
f.lig5. 

f In the latest, edition of Essays de Jean Rey^ published, with 
notes, by Gobet, Paris 1777^ viii. p. 178. It is there said that this 
happened in the year 162O. 

X Experimenta de flammae ponderabilitate. Londini 1 673. ISmo. 
p. 15. exp. \2, 

§ Bergmann, Opu8cula> ii. p. 321. Ahhandlungen der Schtoed. 
Akad. XKsyih p. S5. 
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imitation of gold.* Frisch says it was called zinkj 
from which was formed first zinetum^ and after-, 
wards zincum^ because the furnace-calamine as- 
sumes the figure of {zinken or zacken) nails or 
spikes ; but it is to be remarked, that these names, 
do not occur before the discovery of' thb semi* 
metal, though qfcnbruch was known long before* 
Fulda speaks of the Anglo-Saxon $in^ zinky which 
he translates obrjfzum,'\ HSpiauter^ speauter^ and 
splatter y from which Boyle made ^iif mm, and 
also tutaneg or tuttanego^ came to, us from. India 
with the commodity. Under the last-mentioned 
name is sometimes comprehended a mixture of tiii 
and bistnuth. Calaem is also an Indian, appek 
lation g^ven to this semi-metal, and has a con* 
siderable likeness to calamine ; but I am of opi* 
nion with Saumaise, that the latter is not derived 
from the former, as lapis caktminaris occurs in the 
thirteenth century, and calaem was first brought to 
us by the Portuguese from India. 

• Matthesius, Pred. v. p. 250. *' Conterfeil is a metal of litde 
▼alue> formed by additions and colouring substances, so that it.ie- 
sembles gold or silver, as an image, or any thing counterfeited, does 
its archetype. Thus copper is coloured by calamine and other mht- 
tures, in such a manner that it appears to be pure gold.*' In th« 
police ordinance issued at Strasburgh in l628, young women an fin^ 
bidden to \rear gold or silver, or any conterfaite, and every thing thil 
might have the appearance of gold or silver. 

t Sammlung Germanischer wurzelwdrter. Halle 1776< itiou 
p. 985. 
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" On account of the great ease," says Mr. Putter, 
" with whicl), after the invention of printing, co- 
pies of books could be multiplied and dispersed, 
it was necessary that some means should be de- 
vised to prevent a bad use from being made of this 
art, and to guard agaiust its being employed to the 
prejudice of either religion or good morals, or to 
the injury of states. For this reason it was every 
where laid down as a general maxim, that no one 
should be allowed to establish a printing-office at 
pleasure, but by the permission and under the in- 
spection of government ; and that no work should 
be suffered to go to press until it had been ex- 
amined by a censor appointed for that purpose, 
or declared by a particular order to be of a harm- 
less nature." * 

Many centuries, however, before tbe invention 
of printing, books were forbidden by different go- 
vernments, and even condemned to the flames. A 
variety of proofs can be produced that this was 
tbe case among both the ancient Greeks and Ro- 
mans. At Athens the works of Protagoras were 
prohibited ; and all the copies of them which 
could be collected were burnt by the public 

• Der bachemacWruck nach Ichlen grundBatzen lies recht* 
geprull. 1774, 4to. It waa by reading the above passage I was in- 
duced to make thb inquiiy into the antiquitj of book-cenaon. 
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crier.* At Rome the writings of Numa, which 
had been found in his grave, were, by order of the 
Senate, condemned to the fire, because they were 
contrary to the religK>n which he had introduoed.f 
A» the populace at Rome were, in times bf public 
calamity, more addicted tosuperatitiontihan seamed 
proper to the government, an order was issued thai 
all superstitious and astrological bocdcs should be 
delivered into the hands of the ptmtot. X Thn 
order was often repeated ;§ and the emperor 
Augustus caused more than two tiiousand <rf these 
books to be burnt at one time. H Under the swne 
emperor the satirical works of Labienos wort 
condemned to the fire» which was the first instanoe 
of this nature ; and it is related as somethki^ sin- 
gular, that, a few years after, the writiogis ctf the 
person who had been the cause of the order fiur 
that purpose shared the like fate, and were aha 
publicly burntf In a manner somewhat aimte? 

* DiogCQes Laert. lib. ix. 52. Ctcsr« de nai. dear* lib. L eap. flSU 
Lactantius De ira, ix. S, Eusehius De proeparaHone evang. xir. 
p. 19. 3finueius FeHx, viti. 13. 

t LiviiB, Kb. xl. c ag. PUn. xiii. IS. PhOarchm M l^U 
Numce. LacUntiui De Jkbu relig. i. 25j 6. Valtr. il«r. i 
cap. 1, 12. 

J Livius, Ub. XXV. cap. 1 . 

f Liv. xxxix. 1 61 TaeiL AnnoL vi. If. 

II Sueton. lib. ii. cap. 31. 

^ The whole circumstance is related by Seneca the rhetorician^ 
in the ioftroductioD to tbe fifih, or, as others reckon^ tbe teBftk book 
of his Conirooernm, or that which aUnds btfore Conirmiersk zaoi. 
Every one, pectaape* soay not be awaie that these Cmttrmiemm wn 



the works of Bcxl Arias Mmtaaus, who assisted 
t0 mako the first catalogue of prohibited books in 
tbs Netherlands, were afterwards inserted in a 
fitalogue of the same kindt The burning of these 
works having induced Caasius Severus to say» in 
a sneering manner, that it would be necessary to 
bum him alive, as be had got by heart the writings 
of bis friend Labienus, this expression gave rise 
to a, law of Augustus against abusive writings.* 
Wbw Cremutius Cordus, in his History, caUed 
C« Cassius the last of the Romans, the Senate, in 
ord^ to flatter Tiberius, caused the book to be 
burnt ; but a number of copies were saved by 
betfig coQcealed.f Antiochus £piphanes caused 

not to be found in all the editions of the works of that philosopher. 
hk Skme^m fhttwH Suawrim, emUrom^mm, deehtmeitio num q ne ett^ 
Hfjlf^a, FfniMJi9 1$13> fel* an oditiiMi yalunblo cto account of ikw «a^ 
notations^ the passage occurs in page 197: — In hunc (Labtenum) 

]Smmmoi fa,cict(ffmi^ est oofa pceoa,; cfledmn e»t enim per inimical^ 

* 

m f«(WMi ^u» Ubf i ii»eead«vtQto'« Res nm% et tBMnela, supplida de 
HmtiU wum* Bono heiettle piiMyw>» isto in pomas iofenioat cm* 
delitas post Cietronein inventa eil. Quid enim fuiuvom fiiit^ «i 
ingenium Ciceronis triumviris libuisset proscriberel «**-«£fuSy 
%M^ haPQ ki sQvipta I^bieDi aenlentkunk dixftiat. pe^tca viventb adhuc 
ainifijt^i QQi^ibvAUi sunt; jam mon mak) esceiwpto qui« soo - « - •» Qmvi 
9mm^ bfxmm Labieaa junciUssian, beUe diela ie» ferebatuv. Vh 
VmfMft quo Vbri i.abie»i ex S. C* nrebanlur : Nuxw m^ wi^ffiik 
ywnmk i^ri Oj^oxte^ qui illpA edidici. 

* Ta/citi A«naL Ub. i. c 72. Bayle, in hi» Dictioftai^j Im en- 
deavoured to clear up some doubts vespecting ibir history el CMnai 
end I^ienus. See the article Cassius^ 

t Libros per aediles cremandos censuere patres, sed mansenml 
oeculti et editi. Qud magis socordiam coiagx inriden: libel;, qui 
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the books oi the Jews to be burnt ; * and in the 
first centuries of our sera the books of the Chris* 
tians were treated with equal severity, of which 
Amobius bitterly compliedns.f We are told I^ 
EusebiuSy that Diocletian caused the sacred Scrip- 
tures to be burnt;): After the spreading of the 
Christian religion the clergy exercised against 
books that were either unfavourable or disagree- 
able to them, the same severity which they had 
censured in the heathens as foolish and preju- 
dicial to their own cause. Thus were the writings 
of Ariuis^ condemned to the flames at the council 
of Nice; and Constantine threatened with the 
punishment of death those who should conceal 
them.§ The clergy assembled at the council of 
Ephesus requesteid the Emperor Theodosius 11^ to 
cause the works of Nestorius to be burnt; and 

prssenti potentia credunt extingui posse etiam sequentis aevi metoo- 
riam. Nam contra^ punitis ingeniisgliscit auctoritas; neqoealiad 
extemi reges^ aut qui eadem ssevitia lui sunt^ nisi dedecus siln, alqiie 
iilis gloriam pqperere. Tacii. Annal, lib. iv. cap. 35. 

• Maccab. ii. 

t Alios audio mussitare indignanter et dicere: oportere stated per 
aenatum^ aboleantur ul haec scripta^ quibiis Christiana relig^o com'- 
probetur, et vetustatis opprimator auctoritas - - - Nam intereipen 
scripta, et publicatam velle submeigere lectionem> non est decs de* 
fendere> sed veritatis testificationem timere. Amobius Advtrm$ 
gentes, lib. iii. LugduniBat. l651. 4to. p. 104. He repeats the 
same thing at the end of the fourth book, p. 152. 

X Eusebius, Histor. eccles. lib. viii. cap. 2, Suidas sajs ihe 
same. 

§ Socrates, lib. i. cap. 6. 



BOOK-CENSORS. 97 

this desire was romplied with.* The writings of 
Eatycbes shared the like fate at the council of 
Chalcedon ; and it would not be difficult to col- 
^.lect examples of the wme kind from each of the 
following centuries. 

We have instances also that, many centuries 
prior to the invention of printing, authors sub- 
i&itted their works, before they were published^ 
to the judgment of their superiors. This was 
done principally by the clergy ; partly to secure 
themselves from censure or punishment, and partly 
to show their respect to the Pope or to bishops. 
It, however, does not appear that this was a duty, 
but a voluntary act. In the year 768 Ambrosius 
Autpert, a Benedictine monk, sent his Exposition 
of the book of Revelation to Pope Stephen III, 
and b^ged that he would publish the work and 
make it known. On this occasion he says ex- 
pressly, that he is the first writer who ever re- 
quested such a fitvour; that liberty to write 
belongs to every one who does not wish to de- 
l^urt from the doctripe of the fathers of the 

^ Ul|nanu9: Tantundemdebebitjudcx&cereinlibrisiinpTobatn 
leedoab, magicis forte, vel his similibus 3 haec enim omnia protiniu 
oomunpenda sant. Digestor. lib. x. tit. d» 4« 1. - - - Nee vero 
ini]M06 libroft nefandi et sacrile^ Nestorii advenus Tenerabiiem 
onhodoxorum sectam, decretaque tanctissimi coetus antbtitmn 
£|^esi habiti, scriptos, habere aut legere, aut describere quisquam 
aadeat, quos diligenti studio requiri, ac publice oomburi deoerDimu* 
« . . Cod. lib. i. tit 5, 6. 

VOL; III. H 
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church ; and be hopes that this freedoifii wSl tiot 
be lessened on account of his ▼dimtarf tftH^ 
mission * 

Soon after the invention of printing, Ikwb begn 
to be made for subjecting books to examiiiatiofi ; 
a regulation proposed even by Plato ; mid which 
has been wished for by many since, f It is msty 
probable that the fear under which the clergy %er8^ 
lest publications should get abroad prejudicial to 
religion, and consequently to their powen, ^CM* 
tributed not a little to hasten the estafeUfibmeat of 
bobk-censors. The earliest instance of ^ %odk 
printed with a permission from govemaieflty is 
commonly supposed to occur in the year 1480 ; 
and Dom Liron, a Benedictine -monk, is^ perhaps^ 
the first person who made that remark, fie is tb(e 

atftfior of a work called iSmguhritSs histmiqmei «f 

ft 

* Sed non ideo libertas succubuit, quia humilitas semetipsam 
libere prostravit. Baillei, Jugemens des Sgavans. Fans ifSS, %tai 
vol. i. p. f 6. 

t In the year 1480 Henpolaus Barbanis wiole to George Mct«l| 
as follows : Plato^ in Institutione de legibus^ inter prima comme* 
morat, in omni republica praescribi curarlve oportere, ne cui liM^ 
quae composuerit, aut privatim ostendere, aut in usum publicom 
Here, ttitequam ea constitati super id jodioes viderint, nee dna- 
mritft. Utinam hodieque haberetur haec lex; neque exam Om 
muhi scriberent, neque tam pauci bonas Htteras discereitt. Nain€t 
eopia malorum librorum ofFundimur, et omissis eminentissimisaaD* 
toribos, plebeios et minutulos consectamur. £t qnod calamite* 
sisshnum est, periti juxto imperitiquede studiis impuiie ac promiacae 
jndicant. — This letter may be found in AngeH PoUtuad Opif9» 
Lugduni 1533. 8vo. p. 441. 
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Uttmiires;^ in tiie last part of which, wliere he 
speaks of the Heidelberg edition of the book Nasce 
te ipsum, in 1480, he says, "This is the first pub-* 
^-' Mcationl found accompanied with several solemn 
^'approbations and attestations in its favour/' 
The same thing is said by J. N. Weislinger, one 
of the most illiberal defenders of the Catholic 
church, in whose woric, entitled Armamentarium 
Catholicumyf there is an account of that book. 
He there tells us in Latin, without mentioning 
Liron ; Hie primus Uheft esi, quern ego vidij tkeoh* 
ff$rum e^varmni subfectum, ledum et approbatum ; 
%nd, in the opinion of Mercier, it really is the old- 
est' It ha6 four approbations ; the first and last of 
which I shall here insert, as they will serve to show 
the foolish pride of the clergy at that period :— 
'•Ego Phflippus Rota, juris utriusque doctor, Iket 
mmmm minimus, hoc ipsum opusculum Nosce te 
i&slructius perlegi ac diligentius perscrotatus sum. 
Etquoniam ipsum- mm modo sancte catholiceque 
MMIpesitom reperi, verum etiam mira utilitate re- 
feitissimum, in huj«Bce rei testimonium me sub* 

scribere non dubitavi. Nos Mapheus Girardo, 

w&e^atiofie divina patriarcha Venettarum, Dalma- 
tia^j5[jife prfmas, ex ins^ectione suprascriptorum, do- 

* .* SLngolarit^ bistoriques et litteraires. Parii 1738—1740. 4to. 
ln«l. viii. 

f Antiamentarium catholicam bibliothecse quse asservatar Ar- 
genterati in commenda St. Johanni* Hierosolymltani. Argentinae 
1749. fol. 

H 2 
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nimorum,qui ddem faciunt de suprascripto opere, 
et ex tali sua conclusione et tide conjuncti, idem 
testificamur esse opus orthodoxum et devolutn."* 
There were, therefore, censors at this early period 
who gave their opiuion of boolis without reading 
tbeui. 

I should have considered these instances as the 
oldest information respecting book-censors, had I 
not been induced by Mr. Eccard, the leaFned 
amanuensis belonging to our library, to look into 
the Littrart/ ff'eekli/ Journal of Cologne, for the 
year 1778. In that work I found an ingenious 
account, by an anonymous author, of the early 
state of printing in that city, and of two books 
printed almost a year sooner than 1479, witb the 
approbation of tbe public censor. The first is 
IViikelmi episcopi Lugduneims Summa dt virluti- 
bus; at the end of which are the following words : — 
" Benedictus sit dominus virtutum, qui hoc opus 
earundem felici coasuQimatioue teruiinari dedit in 
laudabili civitale Coloniensi, temptatum, admis- 
Siimque et approbalum ab alma iiniversitale studii 

' 1 Philip Rola, iloctoi of laws, though tht Icait t^ all, hare 
read over careftill;, and diligently ncaminnl, this small work, NoiCt 
le; and aa I have found it not only romposed dcioutly and catho- 
lically, but abounding also with matter of woriderful uliiity, I do ni 

hesitate, lO teatimony of the above, to subscribe my name 

Mapheus Girardo, by the divine mercy patriarch of Venice and 
primate of DaJinatia, confiding in the fidelity of the above geiitle- 
Oifo, wiio have exumlntii and approved the above-mentioned book, 
slity that it is a devout and orthodox ^ 
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dvitatis praedictae, dc consensu et voluntate specta- 
bills et egregii viri pro tempore rectoris ejusdero^ 
impressum per Henr. Quentel." The other book 
is a Bible, with the following conclusion: — 
'^ Anno incamationis dominice millesimo quadrin- 
gentesimo rxxix ipsa vigilia Matthaei apostoli. 
Quando insigne veteris novique testament! opus 
cum canonibus evangelistarum et eorum concor- 
dantiis in laudem et gloriam sancte et individue 
trinitatis intemerateque virginis Marie impressum 
Id Civitate Coloniensi per Conradum de Homborch, 
admissum^ approbatum ab alma universitate Colo- 
mensi/ 

The oldest mandate for appointing p book- 
censor is, as far as I know at present, that issued 
by Berthold, archbishop of Mentz, in the year 1486, ' 
aind which may be found in the fourth volume of 
Gudfen's Codeji: diplomat icus.* As this curious 
work is not common, some readers, perhaps, will 
not be displeased to see this order at full length, 
with the instructions given to the censors. 

* Codex diplomaticus. Francof. et Lips. 1758. 4to. vol. iv. 
p. 460. An accoant of the establishment of a book-censor at 
Mentz may be found also in Georg, Christ, Jokannis Rerum M<h 
funtiacarum, vol. i. fol. p. 798. « 
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Mandatum foen. decodicibus Grjecis, LAf 

TINIS &C. IN LINGUAM VULGAREM SINS 
PRAEVIA DOCTORUM APPROBATIONS NON 
VERTENDIS &C. 1486. 

Bertoldus d. g. sancte MoguntiDe Sedis Ar* 
cbiepiscopus s. r. i. per Germaniani Arcbicaa* 
cellarius, prioceps £lector. £tsi ad mortaleBi 
eruditionem comparandam, divioa qnadam im- 
primendi arte ad singularum scientiaruin codioBs 
abunde facilique perveniri possit, comp^tain ta- 
men habetnus, quosdam homines, ioanis glorie wt 
pecunie cupiditate ductos^ bac arte abuti, et quod 
ad vita hominum institutionem datum est, ad per- 
niciem et calumpniam deduci. 

Vidimis enim libros de divinis officiis et apici* 
bus Religionb nostre e latina in germanicam lia« 
guam traductos, non sine religionis dedeccure ver- 
sari per manus vulgi; Quid denique de sacrorum 
Canonum legumque preceptis ? Que, etsi a iure 
consultis, viris utrique prudentissimis atque elo- 
quentissimis, aptissime limatissimeque scriptasint, 
tantam tamen Scientia ipsa habet nodositaten, ut 
etiam eloquentissimi sapientissimique hominia ex- 
trema vix sufficiat etas. 

Huius artis volumina stulti quidam, temerarii 
atque indocti, in vulgarem linguam traducere 
audent, quorum traductione, multi etiam docti 
Viri videntes confessi sunt, se propter maximam 
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verborum impropriationem et abusum minus in- 
tellexisse. Quid denique dicendum de reliquarum 
scientiarum operiljus, quibus etiam noaunquani 
falsa commiscent, aut faUis Titulis inscribunt, tri- 
buuntque Authoribus egrcgiis eorum figmenta, quo 
magis eaiptores ioveuiant? 

Dicaiit translatores tales, siverum coiunt, bono 
etiam sive malo id faciant animo, anne lingua Ger* 
nianica capax sit corum, que turn Greci, turn L,a- 
tini egregii Scriptores de summis speculationibus 
Keligionis Xpiane et rcrutn scientia accuratissime 
argutissimeque scripserunt? Fateri oporlet, ydio- 
xnatis nostri inopiam mlnime sufEcere, necesseque 
ibre, eos ex suis cervicibus nomina rebus fingere 
incognita; aut, si veteritms quibusdam utantuc, 
"veritatia sensum corrumpere, quod propter magni- 
tudinem periculi in litteris sacris magis veremur. 
Quis enim dabit rudibus atque indoctis hominibus, 
et femineo sexui, in quorum manibus Codices stir 
crarum litterarum incidcrint, veros excerpere in- 
teilectus ? Videatur sacri Ewangelii, aut Episto- 
larum Pauli textus, nemo sane prudens negabit, 
multa suppletionc et subauditione aliarum scriptu- 
rarum opus esse, 

Occurrerunt bee, quia vulgatissima sunt. Quid 
putabimus de his, que inter scriptores in ecclesia 
Catholica sub accerrima pendent dlspositione ? 
Multa afferre posseraus, de quibus tamen ad pro- 
positum paucula ustendisse sufficiat. 

Veruin, cum initium liuius artis in bac aurea 
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Bostra Moguntia, ut vera ejus appellatione utamur, 
divinitus emerserit, hodicque in ea politissima 
atque emendatissima perseveret; lustissime eius 
artis decus a nobis defensabitur ; Nostra enim in- 
Icrsit, divinaruin litterarum puritatem immacu- 
latam servari ; Vnde prefatis erroribus, et homi- 
num iinpudentiutn aut sceleratorum ausibus, prout 
possuraus, aiictore Domino cuius res agitur, oc- 
currere, freaoque cohibere volentes, omnibus et 
singulis ecclesiasticis et secularibus personis Dostre 
ditioni subjectis, aut infra eius terminos negoti- 
antibus, cuiuscunque gradus, ordinis, professionis, 
dignitatis aut conditionis existant, tenore presen- 
tium districte precipiendo mandamus, ne aliqua 
opera, cuiuscunque scientie, artis vel notitie, e 
Greco, Latino, vel alio sermone, in vulgare Ger- 
manicum traducant, aut traducta, quovis commu- 
tationis genere vel titulos distrahaut, vel corn- 
parent, publice vel occulie, directe vel indirecte, 
nisi ante impressionem, et impressa ante distrac- 
tionem, per clarisMimos honorabilesque, nobis di- 
lectos, Doctores et Magistros universitatis studii 
in civitate nostra MoguntinaloHANNEM Bertram 
de NueuburginTheologia, Alex an drum Dieth- 
rich in iure, Theodekicum de Mescliede in me- 
dicina, et Alexanduum Eler in artibus, Ma- 
gistros et Doctores Vniversitatis studii in opido 
nostro Erfordie ad hoc deputatos, patenti testi- 
monio, ad imprimendum vel distrabendum admissa 
ifel, si in opido Franckfordie — libri venales ex- 
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posid, per honorabilem, devotum nobis dilectum 
loci plebanum in Theologia magistrum, ac uoum 
vel duos Doctores et Licentiates, per Consulatum 
dicti Opidi, annali stipendio coiiduclos, visi ct 
approbati fuerint. 

Si quis vero huius nostre provisionis contempt(» 
fuerit, aut contra huiusmodi mandatum nostrum 
consilium auxilium vel favorem quovis modo, di- 
recte vel indirecte, prestiterit, Sententiam excont- 
niunicationis ipso facto, et preterea amissionem 
librorum expositorum, ac etiam Centum ilore- 
norum auri penam, Camere nostre applicandam, 
se noverit incurrisse ; a qua sententia neminij citra 
auctoritatem specificam, liceat absolvere. 

Datuni apud Arcetn S. Martini in civitate nos- 
tra Moguntina, nostro sub Sigillo. 

Die quarta mensis Tanuarii Anno 
MCcecLxxxvr. 

ElUSDEM CUM PRIOEI KANDATO ARGUMEHTI j 
QUOAD EXACTAM LIBROKUM CENSURAM. 
1486. 

Bertoldus (&c.) Honorabilibus, Doctisaimia 
nobis in Xpo dilectis, lo. Bertram in Theologia, 
Al, Dietherich in lure, Th. de Meschede in Me- j 
dicina, Doctoribus, et And. Eler in Artibus Ma^ i 
gistro — Salutem, et ad infra scripta diligentiam. 

Experti scandala et fraudes, per quosdam Lit- 1 
terarum translatores ac impressores librorum com- 
xuissas, bisque obviare, et viam ut possumus occlu- 
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dcfe ciipienteft; awLnduius na quib mih diocc^i «l 
ikbioDe nostra quos libroa ia go^oMi^am fioguMi 
traosferat^ knpriiBat, yri impreasoi dbtfabaJ;^ qiat 
prius in Civitate nostra MIogiuitioa talia Opcara 
sive libri per vos visi, et quantum ad materiaa 
ifMsam, ad transferendiim et dtstrabendinxi prohati 
fuerinty iuxta tcmmnm nHodati d^soper pioblicatL 
Vohk igjtur, de quorunft pmnkntia et ctrciMb 
spectioDe plixnttnini coo&dknias,. ttttoce prQaenfthim 
MBunktliDus^ irty u qoaodo tradoslerenda, ifttfifit 
menda Tel distrabeoda Open aive librt ad vm de^ 
)ati focrio^ eorum materian ponderetis^ et si forti 
ad rectum sensmm non iacibe traduci potenint^ a«| 
errores et scaodata magis pariunt, aut pudu^itiani 
kduBty eos reuciatis ; quos vero admittendoe sta- 
tueritis, manibus yestris propriis, saltern duo nt 
Yobis in fine sigsietis,, quo magis appareat, qui libri 
per vos visi et probati fuerint. Deo nostro ac rei 
publice niunus gratum utileque exhibituri. 

Data apud Arcem S. Martini — Sub secreto nostro. 
X lanuarii Anno mcccclxxxvi. 

In the year 1501, pope Alexander VI pubUsfaed . 
a bully the first part of which may form an exodr 
lent companion to the above mandate of the arcb- 
bishop of Mentz.^ After some complaints aguntt 
the devil, who sows tares among the wheat, hi^ 

* The whole bull may be seen in Annales ecclesiasiici ah anno quf 
desinit Baronius usque ad an. 1534, auctore Odorico Haynaldo, 
torn. six. CdoniflD Agrip. l^l> fol. p. 514. ad am. 1501. § 36. 
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faoliaess proceeds thus : ^^ Having btcD kiformed^ 
timt by meaas of the said art many books and 
troatides contaiotbg varjbiis et rors and perokiom 
doctriiies, evea boatile tothib faoLy Chnstian iKiih 
gion, have beeii pridted^ and are stU:! printed in 
various parts of the world, particularly in tfae prc^ 
vinces of Ccioga^f IMentz^ Triers^ and Magde- 
1h0^; and being desirovifl^ witbont furtlier delays 
to put a sU>p to this detestable evil « . ^ - . . wc^ 
by these presents^ and by authority of the ApostoUc 
ebaxnber, strictly forbid all priQt3W3> tbeit servant^ 
tnd those exercbiog the art of prmting under 
them, in any manner whatsoever, in the abovesaid 
f»ro vinces, under pain of excommunkation, aiid a 
pecuniary fine, to be imposed aod exacted by our ' 
venerajble brethren the archbishops of Cologne^ 
Mentz, Triers, and Magdeburg, and their vicars 
gen/eraJr or official in spirituals, according to the 
pleasure of each in his own province, to print 
hereafter any books, treatises, or writings, untM 
they have consulted on this suli^t the archbishops^ 
vicars, or ofi^ials above mentioned, and obtained 
their special and express licence, to be granted free 
of all expense, whose consciences we charge, that 
before they grant any licence of this kind, they 
will carefully examine, or cause to be examined, 
by able and catholic persons, the works to be 
printed ; and that they will take the utmost care 
that nothing may be printed wicked and scanda- 
lous, or contrary to the orthodox faith." - - - The 
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rest of the bull contains regulations to prevent 
works already printed from doing mischief. All 
catalogues and books printed before that period 
were to be examined, and those which contained 
any thing prejudicial to the Catholic religion were 
to be burned. 

Id the beginning of the sixteenth century, it was 
ordered by the well-known council of the Lateran, 
held at Rome in the year 1515, that in future no 
books should be printed but such as had been in- 
spected by ecclesiastical censors. The following 
are the words of the decree : Sacro approbante 
concilio statuimus et ordinamus, quod de caetero 
nuUus librum aliquem, sive aliam quamcunque 
scripturam tarn in urbe nostra quam in aliis civi- 
tatibus et diocesibus imprimere seu imprimi facere 
praesumat, nisi prius in urbe per vicarium nostrum 
et sacri palatil magistrum, in aliis vero diocesibus 
per episcopum vel alium ab episcopo ad id depu- 
tandum et inquisitorem haereticae pravitatis illius 
dioecesis in quibus librorum impressio eiusmodi 
fieret, diligenter examinetur, et per horum manu 
propria subscriptionem gratis et sine dilatione im- 
ponendam approbetur. Qui autem secus prae- 
sumpserit, ultra librorum amissionem, et illorum 
publicam combustionem, excommunicationis sen- 
tentia innodatus existat.* 

In France, the faculty of Theology usurped, as 

' Summa conciliorum, a Bartholemco Caranza collects, el Fiatt- 
cisci S;U'ii additionibus aucta. Duaci 16&9, Svo. p. 670- 



PRIVILEGE FOa PRINTING BOOKS. lOfl 

some say, the right of censuring books ; but in the 
year \6S0, when public censors, whom the faculty 
opposed, were appointed without their consent, 
they stated tlie antiquity of their right to be two 
hundred yeai-s. For they said, " It is above two 
" hundred years since the doctors of Paris have 
" had a right to approve books without being 
" subjected but to their own faculty, to which 
" they assert they are alone responsible for their 
" decisions."* 
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EXCLUSIVE PRIVILEGE FOR PRINT- 
ING BOOKS. 



I^^civiti 



%o not mean in this article to give a complets 
catalogue of all the books printed under a pri- 
vilege in the fifteenth and sixteenth centuries, for 
such a list would be attended with very little uti- 
lity. All I wish is to contribute something towards 
answering the question, What are the oldest pri- 
vileges granted to books? 

The oldest known at present, is that granted in 
the year 1490, by Henry bishop of Bamberg, to 
the following book: Liber missalis secundum or' 
dinem ecclcsitt Bi'.mbergensis — Anno incarnationis 
dominice mccccxc. nono vero kal. April. — In 
civitate Eabenbergn. per magistrum Johannem "I 



lillet, Jugemeni dea sfaviine, i. p. IQ. 
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Seasenscbnfridt, prefate ciTttatis incolam, et ininir 
Fdtzeostemen Thk pnviiege if«s first noticed by 
Mr. Panzer, in bis History of the Nuiiembii^ 
editions of the Bible,^ and i^tertrards by Mr. Aw 
Ende, in Meneers Collection for enlarging hian 
toiicalknonvledge.f The latter says: ^^ One may 
readily believe that this bishop was not the in- 
ventor of such privileges, and that they are conse- 
quently of 4Diich greater antiqosty than has hitherto 
been supposed." Mr. Am Ende mentions also a 
privilege of the year 149 1 , to a work called Hortus 
sanitatiSj typis lacobi Meydenbach. ----- Im- 
pressum autem est hoc ipsum in incl. civ. Mo- 
ganttna - - - sub Arcbipraesralatu rever. et be* 
nigniss. principis et D. D. Bertholdi, archiep. Mo- 
guntinensis ac princ. elector, cujus felicissimo 
aiispicio graditur, recipitur et auctorisatur. This, 
says Mr. Am Ende, may allude to a privilege, 
and perhaps not. For my part, I conjecture that 
it refers only to a permission to print, granted in 
consequence of the institution of book-censors by 
the arcTibishop Berthbld, in the year I486. 

*The oldest Venetian privilege at present known, 
IS of the year 1491, found by Mr. Putter to the 
following work : Foenij; Magistri Petri memoriae 
Ravmnatis. At the end stands, Bernardinus de 

* Geschicltte der Nurnbergischcn ausgaben der Bibel. Nurnbeig 
X77S,4io.j>.31. 

t Meuscl, Beytragen zur crweiterung der geschichtkunde, part ii. 
p. 105. 
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Okim ^ Crcftnona inprenor deleotu impretsiL 
TtfHetias die X iatuimrii mccccxci. The book 
18 in quarto, and has the privilege on i>otb the last 
]Kges. There is a Veoetian privilege ako of the 
year 1492, to Tragedie Senece cum<4mmiento — - 
Cum privile^o ne qois oudeat lioc opus cum hoc 
covnnento itnprimere, wok} peoa in ed contenta, 
Venetiis per Lasamai Issarck de SaUiiano 1^9% 
die XII Iteceoibris. 

The oldest 9m^ privilege hkherto known, is of 
the year 1505, to Heroei Britonn in IV Petri 
Lmnhardi tententiarwM voiuimna 4orifia suiti* 
lissima. 

The following list of a Ifew of the oldest privi- 
leges is collected from Putter* and HofTmann.f 

1494. A Venetian^ to Vincent ii Bellovacemis 

Speculum historiale. 

1495. A Milanese, by duke Louis Sforza, to 

Michael Ferner and Eustacbius Silber 

for /. A. Campani Opera. 
1497. A Venetian, for an edition of Terence. 
1501. Prwilegium sedalitatis Celtica a senatu 

Jhmani itvpern impetratunij to Con- 

rade Celtes* edition of the works of 

Hroswitha. 

* Der buchernachdruck nach achten grundsatzen des rechts 

t Von denea akesten kayaeriidien und laadnlMnfidKIl Mfikou 
^ dnick<- odcr verlag-privilegieD, 1777> Svo. 
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i506. A papal, of pope Julius II, to Evangefista 

Tosino the bookseller, for Ptobmaei' 

Geographia. 
1507 • A French, of Louis XII id Antome^ 

Verard. 
1507* A Venetian, for Epytoma sapientie. 
1510. The first Imperial, to Lectura aurea sem* 

per Domini abbatis mtiqui* 
1512. An Imperial, to Jacob Spiegel's Expo^- 

sition of Aureia Prudentii dementis 

Hymni. 
15 IS. Ah Imperial, to Rosslin's Swangerefrau- 

wen rosegarten. 

1514. An Imperial, to KatfsersbergersPredigten. 

1515. An Imperial, to Bkcardi BarthoUni Lib. 

de bdlo Norico. 
1515. An Imperial, to Germania Enee SyhH. 
1517 • A book on medicine: impresmm in rni- 

porio Antwrpiano — cum gratia et pri" 

vilegio. 
1519- An Imperial, to Pont am de immanitate 

r 

Kber. 
1527. A privilege from the duke of Saxony to 
the edition of the New Testament by 
Emser. 

In the year 1495, Aldus published the works of 

* Among the oldest Imperial privileges maybe reckoned that to 
the edition of Ptolemy of 1 5 13* drgefUina$ cum gratia ^ priviiegh 
imperiali per decern armos. 
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Aristotle, at the end of the first part of which we 

£nd the following notice: Concessum est eidem 

JJdo inventori ab illustrissimo senatu Veneto, ne 

<]uis queat imprimere neque hunc librum, neque 

caeteros quos is ipse impresserit ; neque ejus uti 

invento. The last words allude to the Greek 

types which were employed in printing the Aldine 

editions of the Greek classics.* 

' In 1498 were printed at Venice, in quarto, 

Ephemerides^ sive Almanack perpetuus.^ At the 

end stands : Expliciunt Ephemerides solis, lunae 

planetarumque perpetui, impensis, opera et arte 

impressionis mirifica Petri Liechtenstein coloni- 

ensis explete, anno siderum conditoris 1498. Ve- 

netiis. Cum gratia et privilegio. 

Mr. Hoffmann speaks in a very doubtful man- 
ner respecting a privilege of the year 1517, granted 
to John Scheflfer for his edition of Livy, and says 
that he had sought for it in vain. For this reason, 
and because that edition, which I have now before 
me from the library of our university, is exceed- 
ingly scarce, and because the privilege itself con- 
tains some things worthy of notice, I shall here 
give it at full length. The edition however is of 
1518. 

Maximilianus divina favente dementia Ro- 
snanorum Imperator semper Augustus, ac Ger- 
maniae, Hungariae, Dalmatiae, Croatiae, &c. Rex, 

• See Hambergers Zuverlassigen nachricbten von den schrifu 
ttellern^ i. p. 123, 267. 

VOL. III. I 
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Archidnx Austriaej Dux Btirgcrndke, BrabtfMtkl^ 
&c. Comei9 PulatihtiSi &c. HoMsto nostfO) M 
sacri ittiperii fideli nobi? dlleeto loatiui SthtSist 
Ohalcogratjiio Moguntitlo gratiatn nostram CM- 
stream et omne bohum. Cuni^ sicut docti et ifi&< 
niti siimus fid^ dignorum testimonio, ingetiiostiift 
chaleograpbiae, authore auo tuo, inuetttiido felicibiut 
incrementis in universum orbem pemmnaTerit, tt 
fere bmnes ebalcographi, non modo per imperii 
nostri ditionem, sed alia etiam regna, gratia aeu 
privilegio de non imprimendis libris ex officina 
eorum emanatis secundum vim obtekiti ctiiuslibet 
privilegii gaudeant, He eorum irritus labor fiat, et 
sibi iaeturam officio suo pariant^ sieut tibi in pttb* 
licatione Liviana coniigidse acC6(^u^. Proindtt 
Yolentes tibi^ turn ob avum tiiutn, omni v^ ob hoc 
divinum inventum farore et cbmmendatione dig* 
num, turn pro damni tui reOuperatione, quod 
accepisti ex praecipiti secundaria ope)*um a te 
publicatorum editione, opportune remedio sue* 
currere, et in posterum prospiceft, omnttnis et 
singulis, cuiuscunque conditionis existant^ Chi}- 
cographis et librorum impressoribus, ubilibet lo» 
eorum in sacro Romano imperio, et etiam in terris 
nostris haereditariis, constitutis sub poena inlra 
scripta serio inbibemus, ne Titum Livium per 
decannium, quern sub incude in praesentiarum 
habes, et Latinum et Germanicum, ac etiam ano* 
ttorem quam bactenus nunquam publicatus, edere 
proxime intendis, ac alia pleraque Opera quacunque 
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IB ^ogH»j W^e ti| pTVRUDfi apuid Germfmos, licpt 
gpud e^t^ro^ ifupr^^fu^ridt, pubjicabia, persex- 
^niufp ^ 4a^Q ediUpni^ cu^qslibet talium libroruDfi 
^ operum iaiprunqr^, Sjeu al^bi ia^primi fac^r^ 
mt post dieoi fK)ruf)4em editionis impressqs ad- 
^Hcene, q^Qvi^(>dO| auf; qu^esito colore sti^d^t 
li^l pr^esMmantj ^t ab aliis ista fiaqt authores 
gipt, i$ub ppepf ain^.s^onU librorum si/:; editorupa, 
gjft ya@i)MQ? ^P9¥^I'^^> ^uos etiam praefatus 
Jfii^n^^ aut cui ^ qo t^g^ndum hoc cQinmissum 
f^^rit, de ff^pto ubipunque eos cooapererit, acci- 
ffiTfiy ^t in commodi^iQ suum convi^rtere poteris 
§t poterij;, imppdiooeoto, contradjptipp$, e); ipopug- 
xj^tioo/s cessamte qyorumcupque, cuiusci^pque dig- 
j9Jt^tiS| praeeminientiae^ 3l^tu3 (^t Q0^pii fupriat £t 
li^plius sub poena diecem marcbarqip auri puri, 
quas toties quoties contrafactum fuerit, Irremissi- 
^ter exigendas a contrafacientibqs, i^ pro i^e- 
\fi fisco nostrp .C^i^^rieOi prp reliqua vero 




jgiurianp pa^^i usibus (^ecernipi.i^s es^e ^pplicandas. 
j^^ufff testiaippi9 litieir^ijifn ^igU.U postri muni- 
flpe roboratarpjQp. iPs^wn in op|)i4Q.nostro Vuels 
j^ ivgtna poepsis ]p[ec^jfpb/*is. A^ k.D.xviii. 
Regnorum nostrorum, ^99^1 :s:x^iij. Hungariae 

Ad mandaturn Cayesj^reaa 

pjftjeatat^s prc^rii^. 

lo. Spieqpl. 
Anderson remarks on the year 1590, that th^ 
first exclusive patent, for printing a book in £ng- 

I 3 
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land, which occurs in Rymer's Foedera,* was 
granted in the above year by queen Elizabeth, to 
Richard Weight of Oxford, for a Translation of 
Tacitus. I am much astonished that Anderson, 
who was so often obliged to use Rymer's Foedera, 
and who seems indeed to have consulted it with 
attention, should have overlooked the oldest pa- 
tents which are to be found in that collection. In 
that laborious work, so important to those who 
wish to be acquainted with the history of British 
literature, Ames' Typographical Antiquities, there 
are privileges of still greater antiquity. The old- 
est wliich I observed in this work, though I may 
perhaps have overlooked some, are the following : 

1510. The history of king Boccus printed 

at London by Thomas Godfry. Cum 
privilegio regali. 

1518. Oratio Richardi Pacei Impressa per 

Richard um Pynson, regium impresso- 
rem, cum privilegio a rege indulto, ne 
quis banc orationem intra biennium in 
regno Angliae imprimat, aut alibi im- 
pressam et importatam in eodem regno 
Angliae vendat. 
Other works printed cum gratia et privilegio occur 
1520, 1521, 1525, 1528, 1530, &c. 

In the year 1483, when the well-known act was 
made against foreign merchants, foreigners how- 

* Vol. xvi. p. 96. 
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ever were permitted to import books and manu- 
scripts, and also to print them in the kingdom ; 
but this liberty was afterwards revoked by Henry 
VIII, in the year 1533, by an order which may be 
found in Ames.* In 153S, Henry issued an 
order respecting the printing of bibles; and in 
1542, he gave a bookseller an exclusive privilege 
during four years for that purpose. 

With a view of finding the oldest Spanish privi- 
lege I consulted a variety of works, and among others 
Specimen bibliothecae HispanO'Majansianae;\ but 
I met with none older than that to the follow- 
ing book : Aelii Antonii Nebrissen Introductiones 
in Latinam Grammaticen. Logronii Cantabrorum 
Vasconum urbe nobilissima; anno salutis mille- 
simo quingentesimo decimo. fol. That privileges 
to books were usual in Poland, has been shown by 
Mr. Am £nde, in Meusel's Collections before men- 
tioned ; and Origny, in his Dictionnaire des Origines, 
says, that the first privilege to a book in France 
was granted by Louis XII, in 1507; but Origny 
is an author in whose testimony one cannot place 
much confidence. 

* Page 404. 

t Specimen bibliothecae Hispano-Majansianae ; ex museoDavi<» 
dis Clementist Hanoverae 17^3, 4to. 



118 *rtT6itt 6f »KVt1lTiCt>»S, 



CATALCGtJES Ot* «0(«CS. 

"iPfaE first prinl5*s ^Virited books Vit their *oWti 
expense, 'arid s6ld them themselves. It >pvta nedes- 
sary {hetefote; thbt they i^oaldM\re lai*ge capffiafs. 
Paper and all cfther materials, as Well 'to labotfr, 
were ifa the infttficy 6f the art 'eicdeedingly Aekr for 
those periods ; ania, on the dthidr hatid, 'the pdr- 
chiaisers of books tveYe feV, partly Ui^cituse tKe 
price 6f thefai wks t6o high, 'tod pttrtly *b6cadse, 
knowledge bdirig less Widely diffused, they %ere 
riot ^6 generally retid as ett ^f eSent. For -'these 
reasons iriatiy of '{he principal printers, ndtwito- 
stariding their learning arid idgieiitfity, becilhle 
J)66r.* In'this liidHHdr'rtiy'coiintryftli^n Cdririiafe 
SweiriKeith arid Afriold l^anh^rz, Whb ^^rife tfie 
first, arid for k long 'tihie the 6nly, printers 'at 
^oriie, a city which on ihdhy accounts, pctrtiiiuWfly 
in the sixteehth cerit'ury, thight'be 6alled'ttie SHt 
in Xhristeridom, vtere bbligeicl, aftdr the )iuiUblr 
of the volumes in their warehoui^es abouhteii* tb 
12,475, to solicit support from the Pope.f In 
the course of time this profession was divided, and 

♦ Several of them were editors^ printers^ and proprietors of th* 
books which they sold. 

+ Their lamentable petition of the year 1472 has been inserted 
by Fabricius in his Bihliotheca latina, Hamburg! 1772, 8vo. iii, 
p. 898. See also Putter von BUchernachdruck, p. 2Q, 



there msi^ }H^9^f^. U appie»r9 thfU; th§ 
jprinters tbejQi6ie|v66 %s|; gf^ye up the boo)c8ie}Ung 
part of jthe bu^nes3, m^i retaioiBd imly timt of 
printing ; ut lea^t f bis is sfiid to have been the c^ise 
with th^t well-twowii bpQjki9eUer John jSAinm^mi, 
^ho \i as i)or^ dt Qeb^ifngjeq, ^nd resided at Augs* 
h^rg.* U^ w^ H £r^t a ipdo^er and letter-foun- 
der; find (rmn bi9» iUda$ purch^ed his type^. 
Books of his printing may be found from the yea^ 
1508 to 1524; ajeid la many he is styled the cele- 
lirated Gei^nan ibook^cUer. About the sao^ 
period livod fthe booikafejUers J^s. Bu.rgUn mi 
Oeoirge Dieman Sometimes there were ricb 
qpieople of aU conditions, particularly eminent n^er- 
cbaiiitSy yviko caused books which they sold, to be 
sprinted at Iheir own expense. In ibis manner 
#hat learned man Henry Etienne was printer s^ 
Paris to iUlric Fugger at Augsburg, from whom 
be received a salary for printing the m$iny manu- 
^ripts which be purcliased. In some editions^ 
from the year 1658 to 1567, be subscribes himself 
Henricus Stephanus^illustris viri Hulderici Fuggeri 
tjfpographus.'\ In the like manner also, in the 
beginning of the 17th century, a society of learned 
and rich citizens of Augsburg, at the bead of 
whom was Marx Welser, the city-steward, printed 

• Mr. VonStettea, JCumtr^;^hiehte dcr rcichs-stadt Augsburg, 
p. 43. 

t Von Stctten,^p. fiS. 
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a great number of books, which had commonly at 
the end these words, Ad insigne pinm* Printing 
therefore thus gave rise to a new and important 
branch of trade, that of bookselling, which was 
established in Germany, chiefly at Franckfort on 
the Mayn, where, at the time of the fairs particu- 
larly, there were several large booksellers- shops 
in that street which still retains the name of book- 
street. 

George Wilier, whom some improperly call 
Viller, and others Walter, a bookseller at Augs- 
burg, who kept a very large shop, and frequented 
the Franckfort fairs, first fell upon the plan of 
causing to be printed every fair a catalogue'of all 
the new books, in which the size, and printers* 
names were marked. Le Mire, better known 
under the name of Miraeus,t says, that catalogues 
were first printed in the year 1554; but Labbe,:|: 
Reimann§ and Heumann, || who took their infor- 
mation from Le Mire, make the year perhaps 
erroneously to be 1564. Wilier 's catalogues were 

* Von Stetten, p. 40. 

+ Le Mire, a Catholic clergyman, who was bom in 1 598, and 
(lied in l640, wrote a work JDe scriptorihus ecclesiastids saculi xvi. 
which is printed in Fahricii Bihliotheca ecclesiastica, Hamburg! 
1 7 1 8, fol. The passage to which I allude may be found p. 232 5 but 
perhaps 1564 has been given in Fabricius instead of 1554 by an 
error of the press. 

i Labbe, Bihliotheca bibliothecarum. Lipsiae l682. 12mo. p. 112. 
.' § Einleitung in die Historiam liierariam, i. p. 203. 

n Conspectus reip. litter. c« vi. § 2« p. 3l6. 
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printed till the year 1592 by Nicdl. Bassasus, 
printer at Franckfort Other booksellers however 
must have soon published catalogues of the like 
kindy though that of Wilier continued a long time 
to be the principal. 

Among the many curious and rare articles in 
the library of professor Baldinger, there is a col- 
lection of old catalogues, the earliest of which are 
the following: Catahgus novus nundinarum au- 
tumnalium Francofurti ad Moenum anno 1586 
celebratarum. Plerique apud Joan. Georg. Por- 
tenbachium et Th. Lutz bibliopolam Augustanum 
venales habentur: A catalogue of all the new 
books — printed at Franckfort by Peter Schmid.f 
This catalogue was published by booksellers of 
Augsburg ; but not by Wilier, of whom we have : 
Catalogus novus nundinarum autumnalium Fran- 
cofurti ad Moenum anno 1587— —Plerique in 
aedibus Georgii Willcri, bibliopolae Augustani, 
venales habentur. A catalogue of almost all the 
books which have been published between last 
Easter and the present September fair. Franck- 
fort on the Mayn printed by Nicolas Bassaeus.'l' 

In all these catalogues, which are in quarto, and 

* Verzeichnuss aller neuwer bucher^-Gednickt ia Frankfort 
durch Peter Schmid. 

\ Verzeichnuss fast aller neuwer bucher welche seyther der nech- 
stverschienen fastenmess, biss auff diese gegenvvertige herbstmess^ in 
o£kntlichem truck seyn aussg^ngen. Gedruckt zu Frankfurt a M. 
duxch Nicolaum Bassseum 
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not paged, the following order is observed. The 
X-atin books occupy the first place, beginning wi^ 
the Protestant theological works, pei'haps because 
Wilier was a Lutlieran ; then come the Catholic ; 
and after these, books of jurisprudence, medicine^ 
philosophy, poetry, and music. The second place 
IB assigned to German books, which are arranged 
in the same manner. 

The last Easter catalogue of Wilier which I find 
an Professor Baldinger's library, is of the yeaff 
1597. On the title is : Fierique libri m adibm 
£Hia et Georgii JVUkri J'reh'um bibliopolarum 
Augustanorum habentur. It is printed also by 
Bassasus at Franckfort. George and Elias Wilier 
were perhaps sons of the former. 

Id the year 1604, the general Easter catalogue 
-was printed with a permission from government, 
:as appears by the following title ; Catalogus tWH- 
versalis pro nundinis Francof. de anno 1604-^ 
J\. catalogue of all the new books, or books im- 
proved and republished, which will be exposed 
for Bale in Book-Street, Franckfort, during the 
Easter fair l604. Francofurti permissu superio- 
trum excudebat Joh. Saur. To be lad at the 
shop of Peter KoptF. The order of the books is 
'the same as before. 

After this the Leipsic booksellers began not 
.only to reprint the Franckfort catalogues, but to 
enlarge them with many books which had not 
been brought to the fairs in that city. 1 have, 



tibfisdkMmo 1600-'-^'^, A«&ta)dgiie^idlf}i^ 

of the books published at f^sfe, M^iieh hi!^ nM 
IMfeh bVclt^ 1$D 'FMfiMsMd^t, ^fth the i^ermie^idti of 
fils In^Unesto Ifafe '6l«(dlMr df Sax^ay to those new 
y^lss #hi«h hav^ «{]lpea!red at Le^c. Printed 
ik (Li^ipsic, %y AbMlibtn Lfttnbdrg ; and to be had 
t(t Ms shb^. On %he Sdflteinber ^taloga^, ^^f 4hie 
Mtae yWc, it is «aid ^at it is )^nted from the 
n^Mdcfoft "edpy, wi(!h ^dttidfls. I >gnd^n Ittipe- 
Hfl prtVfflege, ft)r the ^firtt tinae, on the Pmrt<ikfo« 
St^teftJbfer-^idtfiildgue'of I6rff : iHumgratm etffi- 
iUltgio^pdi^U^.caes. mj. Trmtattqmd. J. Kfm- 
g9nHh Jtugu^Mufn. Some Imperial permissions, 
BiWeVfer, *ftiy be of «i ^earlier date ; »for i h«ve 
iRN;'^€)iSh«a iMniplete series of thdseciatalogiies. 

^Reimm^ttri* sttyslhat, tiftef #iUer^s dedth,ithfe 
Mal6gue*1Va8 jHibliibed by thie Sf^eipsic books^ll^ 
Sfcnttiiig GfWi^e, arid *by his -son and gmndson. 
Wle ccMittcil of Tlratadcfof t csatised sereral r^ak- 
^fas to^be issued respecting catalogues; an ate- 
^Wtirtt of Which nitty be se6n in (R. Orth's Tretttise 
«h' the Mperidl Fairs at 'FranckfoYt.-\ After* the 
%lisittess' of bbbksdling was draM^nffom Franckfoit 



*♦ 'Pah iii.Mtap. 3/ p.'y^e. 

t Abhandlung \on den reichs messen in Franckfurt. Frankf. 
1765. 4to.Vp./5aO. 
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to Leipsic, occasioned principally by the restric- 
tions to which it was subjected at the former bj 
the censors, no more catalogues were priiited 
there ; and the shops in Book-street were gradu- 
ally converted into taverns.* 

In perusing these old catalogues one cannot help 
being astonished at the sudden and great increase 
of books ; and when one reflects that a greaf^ 
perhaps the greater^ part of them no longer exist, 
this perishableness of human labours will excite 
the same sensations as those which arise in the 
xnind when one reads in a church-yard the names 
and titles of persons long since mouldered into 
dust. In the sixteenth century there were few 
libraries ; and these, which did not contain many 
books, were in monasteries, and consisted princi- 
pally of theological, philosophical, and histori- 
cal works, with a few, however^ on jurisprudence 
and medicine ; while those which treated of agri- 
culture, manufactures, and trade, were thought 
unworthy of the notice of the learned, and of be- 
ing preserved in large collections. The nuniber 
of these works was, nevertheless, far from being 
inconsiderable; and, at any rate, many of them 
would have been of great use, as they would 
have served to illustrate the instructive history of 
the arts. Catalogues which might have given 
occasion to inquiries after books, that may be 

* J oh. Adolph. Stock, Frankfurter Chronik, p. 77« 
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Still somewhere preserved, have suffered the fate 
of tomb-Stones, which, being wasted and crumbled 
to pieces by the destroying hand of time, become 
no longer legible. A complete series of them, 
perhaps, is no where to be found ; at least, I do 
not remember to have ever seen one in any 
library. • 

This loss might, in some measure, be supplied 
by two works, were they not now exceedingly 
scarce. I mean those of Cless and Draudius ; 
who, by the desire of some booksellers, collected 
together, as Georg at a later period, all the cata* 
logues published at the different fairs in different 
years. The work of Cless has the following 
title: Unius saculi ejusque mrorum litteratorum 
monumentis turn Jlorentissimij turn fertilissimi^ 
ab armo 1500 dd 1602 nundinarum autumnalmm 
inclusivey eknchus consummatissimus — desumtus 
partim ex singularum nundinarum catalogisj par-' 
tim ex bibliothecis. Auctore Joanne Clessio, Wi- 
neccensi, Hahnoio, philosopho ac medico.* By 
the editor's preface it appears that the first 
edition was published in 1592. The order is 
almost the same as that observed by Wilier in his 
catalogues. 

The work of Draudius, which was printed, in 
several quarto volumes, for the first time, in l6l 1, 



* Francofurti, ex offic. Joannis Saurii, impensis Petri Kopffii 
l602. 4to. The first part contains bOii pages^ and the second 292. 
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and afterwards in IS^S, u far }aifgpc, OMra CQRir 
pleU^ and more methodioaL* I baxa nawv aeon 
a perfect copy of etfeher edition ; hul^ perbapa, thr 
flowing ioformatioqi may afford soipe satipfartioB 
to tfaQ86 who are fond of bibliography. On^ pai^ 
which I consider as the €rat, has the tide of Biittr 
otheca classica, sive Cafalogus officinalis^ in qm «Mr 
gidi %mgularum facultatum ac professiBimm libri, 
qui in quavis fere lingua eoftMnt^anreeensmtufr ; 
usque ad annum iSiA inebisive. Auctora M. 
Geoftgio Draudio.f It contains Latin werl^ on 
^i^^o^j jncispruclenee, nedi^ine, history, gna* 
^phy, and politics. The copy in the lijbrary «f 
our university ends at page 1304; which haf, 
however a catch-word that seems to indicate a 
deficiency. The second part is entitled, JBiM- 
0th€ca dassica, sive Catalagus ^leinaUs^ in quo 
phUasopkici ariiumque adeo fiumanwrumj peetid 
etiam et nmsici Ubri usque ad annum 16S4 contir 
fientur. 

This part, containing La|;iiii books also, begins 
at page 1£98, and eMs with page 1654, which is 
loUowed by an index of all the authprs mentioned. 

* An account of both these works may be found in R&m' 
mawu BUbliQthica hisioriw Utteran^, me CfUalpgi^ hihUqthecm 
ReimmanMaruB. Hildesis 1738. 8vo. ii. p. 97 — 192. ^eimmann 
8ay8> that Draudius* Bibliotheca was printed three times at Franck- 
fort, viz. in \6ll, l(i2l, and 1644^ which, however, is not perfectly 
correct. 

f FrancoliMrti ad M. knpeDsis Balthasaris Ottem. 1635. 
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a morass, in danger every moment of being lost. 
I allude here to the immense wilderness of the 
ancient alchemists, or makers of gold ; to wade 
through which my patience, though pretty much 
accustomed to such labour, is not sufficiently ade- 
quate. Those who know how to appretiate their 
time will not sacrifice it in endeavouring to dis- , 
cover the meaning of books which the authors I 
themselves did not, in part, understand, or to 
comprehend passages in which the writer tells u3 
nothing, or, at any rate, nothing of importance. I 
have, however, made my way through this laby- 
rinth from Spielmann to the works which are 
ascribed to one Basilius Valentin.* 

The period when this powder was invented is 
as uncertain as the accounts given of its composi- 
tion. It is, however, probable that the discoverer 
was a German Benedictine monk, who lived about ! 
the year 1413;f and there is reason to think that , 
he may have made many useful observations, of 
which we are yet as ignorant as of the meaning of 
the Egyptian hieroglyphics ; for both are almost 
equally unintelligible, though some, who possess 
more imagination and credulity than judgment, 
think they understand and can explain them. 
The Egyptian hieroglyphics are indeed totally 



• SpielmanQ, Institut. chem. p. 288. Hanc caloem Bas. Valeiit. 
inter primes dare describit. 

t See the preface of fi=tied. Nic P«riui to (he Works of Valen. 
tin, printed at Hambarg 1T17j in octa»o. 
vol.. III. K 
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incomprehensible, but those of Valentin only iit 
part; for when new observations have been made 
respecting gold, they have been found afterwards 
in the works of Valentin, in a passage which no 
one before could understand. In this case these 
writings are of no more utility than the answers of 
the ancient oracles, which were comprehended 
when a knowledge of them was no longer neces- 
sary, and which misled those who supposed that 
they comprehended them sooner. But the account 
of aurum fulminans in \''alentin is so uncommonly 
intelligible, that it almost seems he either wrote in 
an explicit manner without perceiving it, or that 
the words escaped from him contrary to his inten- 
tion. As the work in which it may be found, is 
scarce, I shall transcribe the prescription.* 

*' Take a pound of aqua-regia made with sal 
ammoniac; that is, take a pound of good strong 
aquafortis, and dissolve in it four ounces of sal 
ammoniac, and you will thus obtain a strong aqua- 
regia, which must be repeatedly distilled and rec- 
tified, until no more feces remain at the bottom, 
and until it become quite clear and transparent. 
Take fine thin gold-leaf, in the preparation of 
which antimony has been used; put it into an 
alembic; pour aqua-regia over it; and let as much 
of the gold as possible be dissolved. After the 

• Fr. Biuilii Valenllni, Benedictiuer orfens, Letzte* teBlament ; 
*ren G«org PtttllpE NcDtn. Mei. Dmrt. Suaibu^ 171S. Svo, 
p. S23. 
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gold is all dissolved, add to it some oleum tariari, 
or sal tartari dissolved in a little spring-water, and 
it will begin to effervesce. When the effervescence 
has ceased, pour some more oil into it ; and do 
this so often till the dissolved gold fall to the bot- 
tom, and until no more precipitate is formed, and 
the aqna-regia remains pure and clear. You 
must then pour the aqua-ret^ia from the gold calx, 
and wash it well with water eight or ten times. 
When the gold calx is settled, pour off the water, 
and dry the calx in the open air when the sua 
shines, but not over the fire ; for as soon as thi« 
powder becomes a little heated or warm, it ex- 
plodes, and does much mischief, as it is so poww- 
ful and violent, that no man can withstand it 
When the powder has been thus prepared, take 
strong distilled vinegar and pour over it ; keep it 
continually over the fire for twenty-four hours, 
without stirring it, so that nothing may fall to the 
bottom, and it will be again deprived of its power 
of exploding ; but take great care that no acci- 
dent happen by carelessness. Pour off the vine- 
gar, and, having washed the powder, expose it to 
dry." 

The latter part of the receipt shows that Valentin ] 
had made experiments in order to discover how i 
aurum futminans might be deprived of its power 
of exploding, and he Ibuod that this could be done . 
by vinegar. It appears £roia his writiogs, Uuktll» | 
k2 
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had discovered also that the same thing could be 
effected by sulphur,* 

After the time of Valentin, CroUius, who lived 
in the last half of the sixteenth century, seems to 
have been best acquainted with this powder, and 
to have principally made it known : f at. any rate 
his works are referred to by most of the modeifn 
writers. He calls it aurum volatile^ and speaks 
of its being useful in medicine. The name on- 
rum fulminam was, as far as I ktiow, first u^ 
by Beguin. :{: The method of preparing it is 
described by Kircher, who considers it as a thing 
uncommon, and who calls it pulvis pyrius au^ 
reus.^ 

* See 6eTgiftanh*s Treatise on Pulvis fulminans, translated from 
the Latin^ in Baldingers Magazinf&r Aerzte 1777> part vii. p. 600. 
Thb treatise may be found also» but revised and enlarged, in T, 
Bergmanni Opuscula physica et chemical \^%0, 8vo. vol. ii. p. 133* 
On the effect of vinegar Bergmann says, p. 151 : Ad siccum distilr 
lando aoetum adfosam, fnlminandi vk domata reperitur, ' qood 
taitien intelligenduin est de residue vel pen edulcorato, vel etiam ope 
caloris reducto. 

f Osualdi Crollii Basilica chymtca. Francofurti (l60^} 4to* 
p. Sll. 

X J. Beguini Tyrocinimn chymicum was printed for the first time 
at Paris, in l608, 12mo. In the French translation, Les Clemens de 
chymie de maistre Jean Beguin ; reveus, expliquez et augmentez par 
Jean Lucas de JRoy; troisi^me edition, Paris 1626, 8V05 the receipt 
for making orjulminant may be found p. 314. 

§ Kircberi Magnes. Coloniae l643, 4to. p. 548. The author 
says, that he found the receipt for preparing it in Liber insignis de 
incendio Vesuvii. That I might know whether this work contained 
tny thing respecting the history of aurum fuhninans, 1 inquired after 
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CARP, 

So obscure is the ichthyology of the ancients, or 
so litfle care has been taken to explain it, that the 
question whether our carp were known to Aristotle, 
Pljny, and theiir cotempories, cannot with any 
great degree of probability be determined. Be- 
sides, that subject is attended with much greater 
difficulties than the natural history of quadrupedes. 
Among four-footed animals there is a greater va- 
riety in their bodily conformation, which at any 
rate strikes the eye more, and can be more easily 
described than that of fishes, which in general are 
so like in shape, that an experienced systematic 
naturalist finds it sometimes difficult to determine 
the characterising marks of the genera and species. 
It is not surprising therefore that the simple de- 
scriptions of the ancients, or rather the short ac- 
counts which they give us of fish, do not affi^rd 
information sufficient to enable us to distinguish 
with accuracy the diffigrent kinds. Quadrupedes 
may terrify us by their ferocity, or endeavour to 
avoid us by shyness and craft ; but it is still pos- 
sible to observe their sexes, their age, and their 

• 

.it Kircher undoubtedly meant IncencUo del monte Fesutno, di 
Pietro Casielliy in Roma l6d2»4to: but the directions given there^ 
p. 46, for making orofulminante, are taken from Crollius. Nothing 
farther is to be found in Kircher*s Mundiu subierraneus, Amstel. 
1678^ fol. i. p. 229* 
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habits, and to remark many things that are com* 
mon to one or only a few species. Fishes, on the 
other hand, live in an element in which we cannot 
approach them, and which for the most part con* 
ceals them from our observation. The chase^ 
since the earliest periods, and in modern times 
more than formerly, has been the employment of 
idle persons, who bestow upon it greater attention 
the fewer those objects are which can attract their 
curiosity or employ their minds : but fishing has 
almost always been the laborious occupation of 
poor people, who have no time to make observa- 
tions, as they are obliged to follow it in order to 
find a subsistence ; and mankind in general seldom 
see fish except on their tables or in collections of 
natural history. On this account those properties 
of fish by which their species could be deter- 
mined, are less known. The descriptions of four* 
footed animals which have been handed down to 
us from the time of the Greek and Roman writers 
give us, at any rate, some information ; but froib 
those of fishes, which are more uncommon, we can 
scarcely derive any ; unless one were as acute or 
easy of belief as many collectors of petrifactions, 
who imagine that they can distinguish each species 
of fish in the itnpressions which they see in stones. 
More however might be done towards elucidating 
the ichthyology of the ancients than has hitherto 
been attempted . It would be necessary only to 
make a beginning by collecting the species iand 
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names which can with certainty be deteriuined, 
together with the authorities, and separating them 
from the rest; and an abstract should be formed q$ J 
what is said in the ancients respecting the unknown, f 
species, or whatever may in any measure serve %e^.\ 
make us acquainted with them ; but mere cotto i 
jectures ought never to be given as proofs, nor J 
ought the opinions of commentators, or the esplor I 
nations of dictionaries to be adopted without su^ I 
ficient grounds. If these are to be believed with* 
out further examination, the names Cj/prini and 
kpidoti must be considered as those of carp ; and ' 
the proposed question would be soon answered i ; 
but that opinion has scarcely probabiUty in its fsc j 
vour when one searches after proofs. 

I shall not here lay before the reader every thing 
completely that the ancients have said respecting 
the cyprhii, and which is in part so corrupted by 
transcribers, that no certain meaning can be drawn > 
from it. Were I to treat of the ichthyolojiy of tht 
ancients, it might be necessary; hut as that is not. 
the case, I shall only quote such parts of it as i 
have been employed by llondelet and others to 
prove that they were our carp. Their principal ' 
grounds seem to be, that ainong all the iish of th« 
ancients no others occur which can with any pro- I 
bability be considered as carp. If the cijprini I 
therefore were not carp, these must not have been f 
named by the ancients ; and that undoubtedly will 
not readily be admitted. It is well known what a | 



196 HISTORY OF INVENTIONS. 

high value the ancients, particularly the Orientals^ 
set upon fish, of which they had a great variety; 
and it appears that they preferred them to all 
dishes prepared from four-footed animals or fowls.* 
Fish seem to have been the choicest delicacies of 
vohiptuaries, and in that respect they are oftener 
mentioned by historians than fowls. Physicians 
also, to whom the most sumptuous tables have in 
all nges been of the greatest benefit, speak of fish 
oflencr in their writings than of dishes made of 
the flesh of other animals. In the ancient cook- 
cry, the number of dishes prepared from fish is 
indeed great in comparison of those dressed firom 
fowls. Tlirdi and atiagines are much praised ; but 
had pheasants, snipes, partridges, and others, 
been as much esteemed then as they are at pre- 
sent, these would not have been forgotten, or 
would ha\'e occurred oftener. Fish, at present^ 
form the principal food in Greece, as well as at 
Constantinople, and a great abundance and variety 
of them may be found tliere in the markets : but 
fowl which have been caught or shot are seldom 
lexposed Air sale. When the Egyptian and Greek 
monfes wished to distinguish themselves by ahsti- 
mncffi and temperance, they denied themselves all 
Is of fiih, 45 the richest delicacies, in the same 



* <v^ fiw y tn^y «^tlKvi fish, but ia ibe course of time h wii 
int tMi^ 4iNytQ, wmI c-Jic^yfA And ^.k«4«« nad the saBie s'lgni- 
tumto il M 1^ VVfVK'h .w^rrH fim^^muiutifir . , friutulm . See Plutarck, 
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manner as pretended devotees among the Europe* 
ans deny themselves flesh. But though all this 
may be true, it does not prove that our carp must 
occur in . the writings of the ancients. The Ro^ 
man voluptuaries, indeed, left very little untried 
that was likely to gratify their appetite ; but it; 
was impossible for them to make a trial of every 
thing* Th^e may have been particular reasons 
also which prevented them from meeting withi 
carp ; and who will venture to affirm, that all the 
knowledge of the ancients must be contained m 
those few of their writings which have been pre-> 
served to us by accidents ? 

If one, freed from these prejudices, should now 
ask why the cyprinus must be our carp, the answer 
will be, because what we read of the tongue and 
scales of the cyprini cannot be applied with so 
much propriety to any species of fish as to the 
cyprinus carpio of Linnceus. Aristotle informs us 
that the cyprini had properly no tongue, but that 
their soft fleshy palate might very readily be taken 
for one.^ Athenaeus affirms that they had a 
tongue, but that it lay in the upper part of the 
mouth or palate ; and in confirmation of this, he 
refers to Aristotle, f This assertion of Athenaeus 

• Histor. Animal, lib. iv. cap. 8. p. 477- I follow the reading 
of the best edition, or that of Sylburgius : /uq o-xo^rov/ucyof, which is 
adopted by Vossius and H. Schneider in Arledi Synonymia piscium, 
Lipsiae 17899 4to. p. 8. Camus reads wkh Scaliger i*n instead 
oi fin. 

t Lib. vii. p. 309. 
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however is very dubious; for these words are not 
to be found in the works of Aristotle which have 
been preserved, though the same meaning might 
be indeed forced, in case of necessity, from the 
passage first quoted. It is possible that Atiienaeus, 
as CasauboQ* has already conjectured, may here, 
as well as in other parts, allude to some book of 
Aristotle not liow extant. Besides, he calls the 
fish of which he speaks, not cyprinus, but cypri- 
anus-y and a question therefore arises, whether he 
may not have meant some other kind. This much 
at any rate appears certain from the passage of 
Aristotle, that the a/primm had a tliick Heshy 
palate; and that indeed is the case with our carp, 
so that the head, on account of the delicacy and 
agreeable taste of the palate, is reckoned the most 
relishing part. By that circumstance however 
nothing is proved ; as it is not peculiar to carp 
alone, but common to every species of the game 
genus, such as the bream, tench, Sec. Fish of this 
kind, says Mr. Bloch, have properly no tongue ; 
that which appears to be one is merely a cartila- 
ginous substance which projects through those 
band-like parts that enclose it on each side.-t* 
This proof would have more weight, did we find 

• A II i mad vers. vii. 17. p. 540. 

+ Fische TeutschUndi, i. p. b6. B/aiii Anatome anmaliu-m, 
p. 863 and p, 472. tig. 4. Quod lingua vulgo dicltuT, propiie non 
cat lingua; nam in lupcTiori poiato hxret, ilautciliussubeaLtranieat, 
^ eat glandulusa quxdam substitmiij alba, mollis, huniiJa, et ^uffi 
puncta aut olio modo Issa se luiro Diodo commoTCt. 
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if. related, tbat in the time of Aristotle, the tangii«i j 
-was considered as an exquisite morsel: but that 
is not menUoned ; and H. Krunits" is mistake 
tvhen he says that Heliogabalus, to satisfy hif> j 
luxurious appetite, was induced to try a fricasscfr 1 
of the tongues of carp : it consisted only of thniA 
tongues of peacocks and nightingales. | Had dm I 
ancients really used carp on their tables, we musfc | 
have ascribed to them the discovery of these d»- -' 
licious fish. 

The other pro(^ which is brought from th^ ] 
scales consists in what is said by Dorion, in Ather ' 
nseus, J that the cyprianus was called also by soma 
le^dotus, or scaly. As all 6sh have scales, tho 
scales of this species must have been extremely 
large, as they got that name by way of eminence;^ 
and it must be indeed allowed, that the above 
epithet would suit our carp exceedingly well, a* 
their scales, as is known, are very large. But . 
this circumstance alone proves nothing, as tin i 
muilus and mugil have still larger scales ; and ta 
the first genus belonged one of the fish most 
esteemed by the ancients. {[ Strabo mentions the 



uiiche Encyclopedie, xxxv. p. 138. 
mpridii Vila Heliogab. c. SO. p. 48*. 



• OEkOQo 
t ^lii L 

I Lib. vii 

$ Orpheus, in liis Poem on Stones, i) 
kpi(UlU3 bright silver-coloured scales. 

|1 Thti fiah was a firal-rale article of luxury araonR the Romans, 
tod was purchased at a dear rate. Jureifel ssys : MuUum sex mil- 
libus emit, squantem sane paribus seslerda libris. Sec Pliit, lib. ix. 



<■ p. 317, aicTibn tod 



140 HISTORY OF IKVENTIONS. 

■ ■ ■ - • 

^ - • * . 

kpidotus among the sacred fish of the Nile; btvl 
"whether ft be the same as that of which Ddrion 
speaks; cannot be determided. It is however 
certain, that the Nile contains carp still; for 
Norden saw them caught at the Waterfall near 
Essuane^ which is Uie ancient Syene.* Did we 
know that the modern Greeks at present call carp 
cjfprihij this would prove more ; for it is an an^ 
doubted fact, that the ancietit liame^ have for the 
most part been retained in Greece. We are as-i 
sured by Massaribs^f that the Greeks still use the 
name cyprinus; btrt Gyllius says, that it is em- 
ployed only by a few : and this is confirmed by 
Bellon, who mentions all the names of carp which 
be heard in Greece, and which are entirely dif- 
ferent from the ancient ; "^ but he adds, that carp 
in -Etolia are still called cyprinu Both the be- 
fore-mentioned circumstances respecting the cy^ 

c. 17. The Italians have a proverb: La triglia non mangia cki h 
piglia, v?hich implies^ that he who catches a mullet is a fool if he 
eats it and does not sell it. When this fish is dying, it changeft its 
colours in a very singular manner till it is entirely lifeless. This 
spectacle was so gratifying to the Romans, that they used to show 
the fish dying in a glass vessel to their guests before dinner. Ociilos 
antequam gulam pavit. Seneca, Trans. 

* Nordens Reise durch ^gypten. Bresl. und Leipz. 1779> Svo. 
p. 376. 

+ Franc. Massarii Veneti in nonum Plinii de Nat. Hist, librum 
eastigationesctannotationes. Basiliae 15379 4to. 

X A great service would be rendered to the natural history of the 
ancients, if some able systematic naturalist would collect all the 
Greek names ysed at present. Toumefort and others made a bo* 
ginning^ 



j^mi: agK^e extremely, wdl wiUi our carp; but 
wtiieyvvill suit other kin«ls equally well, they 
a^ord no complete proof, -but only a probability 
which amounts to this, that among the larger 
scaled fish, carp in particular have a fleshy palate; 
isnd it is readily admitted that the ancients were 
acquainted with all kinds, and chose names for 
them with more foundation than is done at pre* 
sent 

In opposition to this probability, it may be said, 
that Oppian^ and Pliny f reckon the cy print 
among the sea-fish, to which kind our carp do not 
belong. This reply, however, which some have 
indeed made, is not of great weight. In the first 
place, both these writers seem to have been in an 
error; for what Pliny says of the cyprini is evi- 
dently taken from Aristotle, and the latter does 
not tell us that these fish live in the sea, but rather 
the contrary. The Roman author, as Dalechamp 
remarks, added the words in marij if they were 
not added by some transcriber. Oppian, as a poet, 
does not always adhere strictly to truth ; and he 
makes more of the fresh- water fish of Aristotle to 
be inhabitants of the sea. In the second place, 
I consider the distinction made between sea-fish, 
fresh-water fish, and those kept in ponds, to be not 
always very certain or well founded. Who knows 
whether the greater part of the last may not havt 

* Halieut. i. 101 and 59S. 
t Lib. ix. cap, 16. p. 509. 



us 



HISTOHr OP INVENTIONS. 



□aoie 

'P 

>oseo, 



k 



been originally sea-fish? This is the more probable 
in regard to carp, as professor Foster says, tl 
carp are sometimes caught in the harboi 
Dant2ic.* 

In order to answer the question here propos) 

, another point may be considered. As all nations 
at present give these fish the same name, it is pro- 
bable that it was brought with them from that 
country where they were first found, and from 
which they were procured. Cassiodorus, who 
lived in the sixth century, is the oldest author as 
yet known in whom that name has been ob- 
served-t In a passage where he speaks of the 
most delicate and costly fish, which at that time 
were sent to the tables of princes, he says, Among 
tliese is the carpa, which is produced in the Da- 

• nube. In the earliest Latin translation of Aristotle, 
the word cyprinus, as Camus says, is expressed 
by carpra. In the thirteenth century this fish 
was called by Vincentius de Beauvais:[l carpera, 
and by Caesarius carpo;\ and it is highly pro- 

* P]ii]ompbical Traiwao. rol.lsi. I77li parti, p. 3 10. 

f Privati est, habere qu*>d locus continet; io principali codvitIo 
hoc profecto decet exquiri, (]^uo visum debeat admirar!. Deitinet 
carpara Danubiira. Vanarum lib. Kit. 4to. p. 380. Edition rf 
Geneva, 4tO' iGoO. j_ 

\ Carpera piscisestqiias! aquarrsis aurcU, In lacis vcl fltiviis, sic 
dicta, quasi qm carpens pavit, S:c. Speculum natnrale, xtiI. 40. 
p. 1S74. According to the edition of the Bcncdietinee, Duadi 

i24. TdI. 

§ Post hic frater Simon vidit diemoiiem loricatom el galeatum, 
habcDtem aquamas, (anquani [liscis qui vocatur carpo. Dtalogi 
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bable that both these names allude to our carp. 
By the above passage of Cassiodorus, the opinion 
that these fish were the cyprini of the ancientt i 
obtains a new, but at the same lime a very feeble^ ' 
proof; for the cyprimis was found also in tba J 
Danube, as we learn from j^llan,* who, among J 
the fish of the Ister, mentions black cyprini ; and J 
these, according to the conjecture of professor | 
Schneider, were the black tish of the Daaubs ] 
which Pliny considers as unhealthful or poisonous} 1 
and like which there were some in Armenifc I 
Our carp indeed are not poisonous, but Pliny I 
alludes to a particular variety, and what he sayt 
was only report, to which however something must I 
have given rise, as also to the iflea of carp with ft 
death's head, and the head of a pug-dog, as soma | 
have been represented by writers of the sixteenth I 
century. TTie carpo of Ca;sarios appears to hav4 J 
been our carp, because its scales had a very grertl 
reeemblance to those of tlie latter; for we are tol4| 
in the work already quoted, that the devil, otwt I 
indulging in a frolic, appeared in a coat of maU^ \ 
and had scales like the fish carpo. The carperit\ 
of Vincent de Beauvais is still less doubtful, i 
the same craft in avoiding rakes and nets !| I 
ascribed to that 6sh as is known to be employettJ 

ill 

miracttleTum, distinct, ii, cap. Sg. This book fonns the jecood (MMil 
of the Sihliotheca patrum Cisltrciensium. Bono-Fonte |66£, fed. 

* De tiat. animal, xiv. S3. Plin. xzxi. seel. 19. p, £50. Anti- 
goaos Caryst. «f , ISJ. p. C6t. 
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by our carp. SometimeB tbey thrust their beads 
into the mud, and suffer the net to pass over them; 
and sometimes they join the head and tail to* 
gether, and separating them suddenly, throw them- 
selves towards the surface of the watery and, 
springing often four or five feet above the nel^ 
make their escape. 

But whence did this name arise? The origin 
assigned by VincentiuSi or the anonymous author 
of the lost books De natura rerumy like another 
mentioned in ridicule by Gesner, is too silly to be 
repeated. More learned at any rate is the dm- 
vation of Menage, who traces it from cyprinusj 
which was afterwards transformed into cuprinus, 
cuprius, cuprus^ cupra^ curpa, and lastly into carpa. 
For my part, I am more inclined to derive it from 
a dialect which was spoken on the banks of the 
Danube, and to believe that it was brought with 
the fish from the southern part of Europe ; but 
I. am too little acquainted with that dialect to be 
able to render my conjecture very probable ; and 
the etymologists I consulted, such as Wachter, 
Ihre, Johnson, &c. afforded me no assbtance. 
Fulda gave me some hopes, as he allows the word 
to be of German extraction ;* but I must however 
confess, that bis derivation is too far-fetched, and, 
like the chemistry of the adepts, to me not per- 
fectly intelligible, 

4 

* Germanische WC^reelwdrter, p. 71* 



It may perhaps not be superfluous here to ob- 
serve that one must not confound carpa and carpo, 
or our carp, with carpio. The latter belongs to 
the genus of the salmon and trout ; and in the 
Linusean system is called salmo carpio. It is 
found chiefly in the Lago di Garda, the ancient 
Lacus Benacus, on the confines of Tyrol.* The 
oldest account of this fish is to be found in works 
of the sixteenth century, such as the poems of 
Pierius Valerianus,t and ia Jovius de Piscibits.\. 
According to Linnasus, it is found in the rivers of 
England; but that is false. This celebrated natu- 
ralist sufiered himself to be misled by Artedi, 
who gives the char or chare, mentioned by Camb- 
den in liis description of Lancashire,^ as the 
ialmo carpio. Pennant however, by whom it is 
not mentioned among the English fish, says ex- 
pressly, that the char is not the carpio of the 
Lago di Garda, but rather a variety of the salmo 
alpinus. \\ 

That our carp were first found in the southern 
parts of Europe, and conveyed thence to other 
countries, is undoubtedly certain. Even at pre- 



* Blijchinga Geograpliie, v. p. 6B5, where ihese fith a 
lioiied under the namt of carrion!, 
t The poem here tiUuded to is printed i 

I Joviu9 de PiscibvM, cap. 33. p. ISS. 
calla our carp, chap. 38, p. 131 , carpena. 

§ Cambdeat Brilannia in epitomcn rcdi 
1639, l£mo. p. 347. 

II Briiisli Zoology, vol. iii. p. 25g. 
VOL. III. 



Gesner, j 

Benacinu 



a Ziilcxo. Amsterd. 
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sent they do not thrive in the northern regions, and 
the further north they are carried they become the 
smaller.* Some accounts of Uieir trangportation 
■re still to be found. If it be true that the Latia 
poem on the expedition of Attila is as old as the 
fifth or sixth century, and if the fish which WaL- 
ther gave to the boatman who ferried him over the 
Rhine, and which the latter carried to the kitchen 
of Gunther Icing of the Franks, were carp, this 
circumstance is a proof that these 6sh had not 
been before known in that part of France which 
bordered on the Rhine. + The examination of 
this conjecture I shall however leave to others. 
D'Aussy quotes a book never printed, of the 
thirteenth century, entitled, Proverbes, and in 
which is given an account of the best articles 
produced at that time by the different parts of 
the kingdom, and assures us that a great many 

• Pooloppkian, Naturliche historic von Norwcgcn, ii 
^ Illic pro niulo pisces dtJii antra captos, 

£t mox iraosposiiiu graijitur propcranter anhotu?. 



Poititor cTcsurgens pricfatam venit in urbeni, 

Regaliqne coco, reliijaorum quippe magistro, 

DctulcTat pisces, ijuos virdedit ille viator. 

Hm cum pigmentis condisset et uppOiUtSBet 

Rfigi Guiiihatio, miralus fettur ab nlto : 

Istitncemodi nunqiiam inihi Prancia pisces: 

Ostendit, teof exWrnis a finibus illQS. 

Di; prima expeditimie AUila regU Hnnaorutn in Oatiw, 

carmen tUl. aF. C. J. Fischer. Lips'iEe 1780, 4la. x. 4; 
Fischer, Siiten und gebrauche der Europaer im 6 und & 
jahrhunderte. Frankf. 1784,. Svo. p. lei. 
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kinds of fish were mentioned in it, but no cwp, 
though at present they are common all over 
France.* 

It appears also that there were no carp in Eng- 
land in the eleventh century, at least they do not 
occur in the Anglo-Saxon Dictionary of Aelfric, 
who, in 1051, died archbishop of York.")" We are 
assured likewise, that they were first brought inta 
the kingdom in the fifth year of the reign of Henry 
VIII, or in 1514, by liConard Mascal of Plum- 
sted in Sussex. J What we read in the Linnasan 

* HUtwie dt U vie fnvie des Fran^ais, p. i. S. p. 5g. 

f It may be fwod at the end of Gal. Somneri DiclioMrium jte* 
ogin-Latino-Angiiaim. OxoaH \G6g, fol. p. SS. 

X Thi) information I found in Anderscn'i Biitnry ofComwiettrf 
and in Pmnanl's BrUiik Zoology, vol. iii, p. 300. Both ihcM 
Mlhon refer to Falier'a BrilM IVtiTthiei. Fuller composed a larg* 
work on the lives ofcelcbrated Englishmen, who had rendered ea»en- 
lial lerrice to their countrj, which, ai far as I know, was never 
printed. We are told in the Bio^aphia Srilanitica, vol. iii. 
p. 90^9, tliHt an abridgement of it was printed in quarto, under the 
fictitious tiik of Abel Trdivinai. Another abridgement, however, 
mentioned by Anderson, under the title of English Worlhta in 
ChircA and Stale, must have been printed in octavo tn l£34. Al 
I ha»e seen none of these works of Fuller, I can give no furthee 
ueount of this worthy Mascal. 1 cevertheless flatter myself that 
I can rectify an error which has become very common. Klein, in 
Hulori* pisoHin, V. p. £8, says: Leonard- Mascal, libio de piscat. 
pritnum se cy|irLnos, carp, in Angliam intutisse scribit. The same 
aeemiot has been repealed by Richter in bis leklkyolape, Leiptig^ 
1754, Bvo. p. 79^; by Kmtiitz in \ia Eacy<^lcpedit, xxxt. p. II, 
and aliM by others. It appears to me highly probable, or rtther' 
certain, that a book hy Nicuhus Marsehalk or Mareschalcus, but 
tvhacaoDOt be the Mascal of Sussex, is alluded to in the above pas* 

La 
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System, that th^se fish were first brought to Eng- 
land about the year 1600, is certakily erroneoiM*- 
Where that celebrated naturalist, under whom 
I had the pleasure of studying, acquired this infor- 
xnatioa, I do not know. 

Denmieurk is indebted for these fish to that 

sage. The former was a aative of HxuriDgia^ and died professor off 
law and history at Rostock in 1525* He wrote many historical 
works, which were much esteemed, and of which a good account 
may he fomid in ▼arions books, such as the HamhurgUdiei BiblMt. 
huUriea,cesau it. p. 26l ; Von fFestphalenMonumeniaedkat tom* i« 
in the preface, and p. 459 9 ^^^ ^° Fabricii Bihlioth. medii ceot, vi. 
p. 749. They are all very scarce, as the author printed only a few 
copies in his own printing-office, which was one of the first at Rot* 
took. See Fogt, Caial. Hb, tar. p. 444, and Freyiag, Analecta AtAr* 
de lib. rar, p. 572. The scarcest however is the work mentioiied fay' 
Kl^n, and which I never saw. The best account of h is in Com. 
Gemeri Hiit. pitcium, where the author enumerates aU the write» 
on the subject of fishes. It is as follows: Nicolai Mareschalci^ 
Thurii, Historia aquatilium, impressa est Rostochii in aedibus ipsios 
an. 1520, in fol. cum pictui is, sed fictis et absurd is, iisdem aut simiU 
limis, quales in libris Bartholomci Angliei et hujus farinse seripto- 
xupDL de rerum natura habentur. Sunt autem collectanea tantum «x 
auctoribus ordine alphabet! coogesta; propriuiD nihil, neque ob- 
servatio ulla, neque nomen Germanicum ullum ; quod herele mirOr, 
cum de longinquis oavigationibus suis per maria glorietur. Pm>* 
mittit et zoographiam et therion .historiam, et oniithographiain> 
qux ipsum pnestitisse non puto. As I knew that Schottgen had 
given some account of the life of Marschalk, I procured his work, 
which is entitled, C SckSligetm Commeniat, dt vita N. Mare^ 
chalet, quam ob raritatem recudi curawit J. P. Schmidius, Rosto- 
chii 1752, 4to. but I found in it nothing more concerning the above 
book than what is said by Gesner. It is certain that the similarity 
of the names Mascal and Marschalk has occasioned them to be con- 
founded, though the christian name of the one was Leonard, and 
that of the other Nicholas. 
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celebrated statei^an Peter Oxe, who introduced 
tbem into the kingdom a's well as cray-fish, and 
other objects for the table. He died in the year 
1575.* 

We are told that these fish were brought from 
Italy to Prussia, where they are at' present very 
abundant, by a nobleman whose name is not men* 
tioned. This service however may be ascribed 
with more probability to the upper burggrave, 
Caspar von Nostiz, who died m- 1 588, and who in 
the middle of the sixteenth ceMury first sent carp 
to Prussia from his estate in Silesia, and caused 
them to be put into the large pond at Arensberg 
not fer from Creuzburg. As a memonal of this 
circumstance the figure of a carp,, cut in stone, 
was shown formerly over a door at the castle of 
Arensbei^. This colony must have been very 
fiumerousin the year 1535, for at that period carp 
were sent from Konigsberg to Wilda, where the 
archduke Albert then resided.^ At present a 
great many carp are transported from.Dantzic 
and Konigsberg to Russia, Sweden, and Denmark. 
It appears to me probable, that these fish after that 
period became every where known and esteemed, 
as eating fish in Lent and on Fast-days was among 
Christians considered to be a religious duty, and 
that on this account they endeavoured to have 

• Algem. Welthisiorie, xxxiii. p. 204. PontopptdarCt Natur' 
geschickte von Danemark. Copenhagen 1765^ 4to. p. 100. 

f F. S. Bock, Naturgeschichte vod Prcussen. Dessau i784> 8vo. 
iv. p. 642. 
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ponds stocked with them in every country, because 
no species can be so easily bred in these reser- 
voirs. 

I shall observe in the last place, that the spiegei*S 
koTpen, mirror-carp, distinguished by yellow scale 
which are much larger, though fewer in aumbi 
and which do not cover the whole body, are 
mentioned but by modern writers. Mr. Bloi 
says that they were first described by JohostOiil 
under the name of royal-carp. The passage wheft'l 
he does so I cannot 6Dd ; but in plate xxix, theiy^ 
is a bad engraving, with the title spiegd-karpe^ f 
which however have scales all over their bodiei| 
and cannot be the kind alluded to. On the other 
hand, the Spiegel- karpen are mentioned by Gesner, 
who, as appears, never saw them.* In my Of^^ 
nion, Balbin, who wrote in the middle of the ail 
teenth century, was the hrst person who gave t 
true and complete description of them ; and, ac- 
cording to his account, they seem to have come 
originally from Bohemia.-f The first correct 
figure of them is to be found in Marsigli.^ 



• Spiegei-karpen, cyprini qaidam suni e Ftaneonia, lie diet! » 
maculiB, p. 37U. 

■f Catpiones legii, qood grnus vix extra Bohemiam (in Mora* 
via tameo aliquaiulo, sed a nobis advcctuni] invencris. Duoa ha* 
beiit ordines squamarum, qux a capite ad caudani u»^ue tiahuntur, 
CEEtera nudi sunt ; squama; in atireum colorem desinuut ) JLu:undis- 
siitiu qiitKlum carois sapore pra:sCant cxtcris. Sed ob teneiitudi- 
nem diu nou vivit, cum lorica illasquameaadversu; injurias minime 
defendaDnir. MuceUan. Bokem.. p. IjeC. 

I Danub. vol. iv. p. $9, lab. SO. 
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■UwDEB this appellation are understood pWtft 
or moveable mills, which can be used, 'particularff J 
in the time of war, when there are neither wintfr i 
tior water-mills in the neighbourhood, and whi<A J 
on that account formerly accompanied armies Ut 1 
the iiame manner 83 camp-ovens, and camp-forges. 
Some (rf these mills have stones for grinding thfe 
corn, and others are constructed with a notched 
roller like those of our coffse-mills. Some Of ] 
them also are so contrived, that the machinery h 
put in motion by the revolntion of the wheels of 
the carriage on which they are placed ; and others, 
and perhaps the greater part of those used, are 
driven by horses or men, after the wheels of tb4 
carriage are sunk in the ground, or fastened in some ' 
other manner. 

To the latter kind belongs that mill of which 
Zonca* has given a coarse engraving, but without ' 



' Novo teatro dl machine ed edificii per raric et licurc operatigni, 
1 le Inro figure laglUte in ramc, con la dlchiarationc e dlmmuav 

- (ti VittoTio 2^nca, atchitetlo ddla raagnifica j 
la. In Padoua appresso Franc. B«rlc[ll, iGsfi, ] 
fol. Tliis scarce hook consisis of 1 15 pages, and contains fnrty-lwj * 
pbtcs, besides the (it!e-page. The grealer part of the machines < . 
nneated are engines foe raising heavy bodies ; but many of [hem u# I 
usej in \ariDUB trades and manufactures, and may serve In somr'l 



: to illus 



c the history of them. The figure 



oanfj I 
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any description. He says it was invented by 
Pompeo Targone, engineer to the well-known 
marquis Ambrose Spinola ; and he seems to place 
the time of the invention about the end of the 
sixteenth century.^ This mill is the same as that 
described by Beyer in his Theatrum machinarum 
molarium, and represented in the twenty-seventh 
plate of that work.-f Beyer remarks that it was 
employed by Spinola. 

The ioventor, as his name shows, was an Italian, 
.who made himself known, in particular, at the 
celebrated siege of Bochelle, under Louis XIII, 
at which he was chosen to assist, because in the 
' year 1603, when with Spinola, who was consulted 
respecting the operations at Bochelle, he had 
helped by means of a mole to shut the harbour 



and defective, and the descriptions, which are not allogether intel- 
ligible, contain only, for the most part, an account of the common 
construction of each machine. By the preface it appears that the 
book was printed once before, in 1631. 

. • The figure of the mill has the following Llle: Nova inren- 
. lione de' molini per macinare et condurre in goerra, inventali dU 
Sig. Pompeo Targone, ingegnierc dcIV cccellentiBsimo Sign. Ant- 
hrosio Spinola, generate per la maest^ cattolica in Fiandra, dietro il 
numEro ottantaolto. This figure is the only one in the tvotk not 
particularly described. 

t J. M- Beyer, Theatrum machinarum molarium, oder Schau- 
platz der M«hIen-Bau-kun»l. Leipzig 1735, fol. This work was 
reprinted at Dresden in 1767, but without any additions, though 
proQiised in the title. Like figures also may be found in Harsder- 
J'eri Philotaphischm und mathemaliscktn crquickstanden, driller 
iheH. Nurnberg I692, 4(d. p. 437 and 658. 
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of Ostend during the tedious siega of that pUubb.* 
He was likewise, in the French service, as intetulamt 
ia machwu du roi ; but lus numerous and expuh 
sive undertakings did not succeed according to 
his expectations.t He invented also a particular 
kind of gun-carriages; and a variety of warlike 
machines.^: 

Another old figure of such a mill was shown to 
me by professor Meister, in Recueil de phvieuf^ 
machines militaires^^ printed in 1620. This ma* 
chine was driven by the wheels of the carriage ; 
but whether it was ever used, the author does not 
inform us. 

Lancellotti || ascribes this invention tQ the Ger- 
mans, about the year 1633. 

. ■- . ■ 

• Toze, Geschichte der Vercinigten Niederlande. Halle 1771, 
8 theile^ 4to. 1. p. 496. 

\ All those authors who have written expressly on the fate of the 
Huguenots, the history of Richelieu, Louis XIII, and the siege of 
Bochelle, make mention of Targone. See Histoire de Louis XIII^ 
par Dupleix. Paris l643, fol. p. 235 and 323. This work, fount 
the fourth ^psnt o£ Histoire g^Aralede France, par Dupleix* Histeire 
de Louis XIII, par Le Vasscr. Amsterdam 1757, 4to. ii. p., 505;. 
liL p. 159. 

X Histoire de la milice Franyoise, par Daniel. Amsterdam 17S4,r 
2 vol. 4to. i. p. 332. . . 

§ Recueil de plusieurs machines militaires et feux artificiels poor 

la guerre et recreation ; avec T Alphabet de Tritemius de la deli- 

gn^ee de Frang. Thybourel et de Jean Appier. Au Pont-a-Moussoa 
16^0, 4to. Livre troisi^me, p. 22. 

H L'Hoggidi, overo gringegni non inferioci a* passati; ddJ* 
abbate D. Secondo Lancellotti da Perugia, parte seoonda, in Venetia 
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Carriages for transporting camp-forges and mill- 
machinery are oientioned by Leonard Fronsper- 
ger,* but he does not say whether complete milU 
were affixed to them. 



MIRRORS.t 

It 13 highly probable that a limpid broot was the 
first mirror, J but we have reason to think tb&t 

iS36, Bio, p-4571 Questoanno (i633) B'intende da Gcrmaua imi 
liuova invenuone di niolino sopra un carro tiiato da quairi cavallt, 
facile ad essere condotto pei monti e vaiti, che caminando macina 
ccd giro delle tuote, c stawio rermo macina come un tnoltno a vento. 

* Kricgsbuch, ander theil ; tod wagtnburgk; oidb dk rddlt^i 
Frankfun 1696, fol. p. Q. 

■f The works in which this subjeot has been already^realcd ue 
the following : 

Elerharlai dt Weihe df ipeculi ori^ne, usu el ahusu. A compi* 
lation formed without taste, of which I gave some account in the 
Article on Chimneys. 

Spanhemii Obsernaltoncs in Callimacki kytamim in lavacmm Pal- 
ladii, p. 615. 

Meurni Exeralatianei critica, ii. 2. 6. !□ his Works, vol. v. 
p. 614. Contains only some passages from ancient authors. 

Hiiloire dt i'Academie det Itucripliotu, tome xxiii. p. UO. Re- 
chfTchet tur lei Miroirt dei anoieiu, par Mtnard. A dtort papu, 
barren of information. 



J Passages of the poets, where female deities and shcpherdessfi 
are represented as contemplating themselves in water instead of a 
mirror, may be found collected by Gudius, Rigaltius, and otliers, in 
the notes 10 Phcrdri Tab. i. 4, In the edition of Biuniann, Amate- 
lodami 169B, 8vo. p. 19, 31S, 4<H. 
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artificial rairrors were made as soon as inaDkiod j 
began to exercise therr art and ingenuity od metaif 
and stones. Every solid body, capable of receif^ J 
iog a fine polish, would be sufficient for thia puf> J 
pote ; and indeed, the oldest mirrors mentioned i 
history were of metal. Those which occur i 
Job* are praised on account of their hardness and 
solidity; and Moses relates,'!' ^^^ ^^^ brazea , 
laver, or washiog-basoo, was made from the mirp ; 



S^gi di DintrtOtiani AcCttdemickt telle tttlla neb. Aeemdemim 
Slnutadtir cittudi Cerlana, 4to. umwrvii. p. ig: Sefira gH »ptctM \ 
tiegli «RM'fAt, del Sig. Cari. A translation from the Ftench, tvtA ' 
the figure* of some ancient mirrors. Ii conttins in expbniiicTn Of I 
same paau^ea in Plinj, where he seems to Epeak of a mirmr formtt 
of a ruby, ind some conjectures respecting the mirror of Nero, 
anonymous member of the academy, in an appendix, confirm) tbfe 
former, and considers the latter ver^ properly as iinprotiable. 

SecutU d Anliqiiilh (par CayliAs"}, tome iii. p.3Jl, anduini*' 
p. 173. A description and figures of ancient mirron, with son 
chemical eKperiments oil their camposilioD. 

Amuiemem Philasophiquei snr diveriri parHa dei sciences, tlpri\ 
dpalemenl de la pkj/iiqtie et des malhemaliiptti. Par le pere Bos 
venture Abat. Amsterdam 1783. 8vo. p. *33: Sar i'anti^iif d 
KUrreiei de terre. A dissertation northy of being read on accAUB \ 
«f the authoi'9 aoquainiaoce with the ancient writers, and his knoi*> 
ledg^ of technolo^; but he roves bc3'0nd all proof, and amplo^ I 
much verbosity to decorate bis conjectures, which bj (heir Otsm 
menti, however, acquire »cry iitllc probabiiiiy. 

* Halt thou wiih him spread out ibetkj, which Mstrongamlik 
a molten Ivoking-^asa ? Job, chap> xxxvii. ver. IS. 

■\ And he made the laver of brass, and the foot of it of braM, flf I 
Uie looking-glasses of ihe women a&scinbling, which assembled at I 
thedoorof ihetiberDacleoftbccongregaiioEi, Exoduj] rhap.xxxviBi- 1 
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irors of the women who had assembled at the door 
of the tabernacle to present them, and which he 
caused them to deliver up. As the women ap- 
peared in full dress at divine worship, it was ne- 
cessary for them to have looking-glasses after the 
Egyptian manner. With these the washing-basons, 
according to the conjecture of most interpretators, 
were only ornamented, covered, or perhaps hung 
round; and Michaelis* himself was once of this 

> * HiatorUvitriapudJudiEOBiwliich may be found m CaBinenfar. 
Sotielal. icitnl. Gotling. W. p. 330. Having lequeBled profesaor 
Tychsen's opinion on this subject, I received the following answer; 
" You have coiijeclured very properly that ilie mirrors of the 
Israelitish women, mentioned Exnd. xxxviii. S, wefe not employed 
for ornamenting or covering the washitig-basona, in order that the 
priests might behold themselves inihem ; but that they were melted, 
and basons cast of thein. The former was a conceit first advanced, 
if I nm not mistaken, by Nicol. de Lyra, in the fourteenth oentttry, 
and which Michaelis himself adopted in the year 1754; but he 
afterwards retracted his opinion when he made his translation of the 
Old Testament at a riper age. In the Hebrew expression there is no 
ground for it ', and mirrors could hardly be placed very convniiently 
in 3 bason employed for washing the feet, 1 must at the same lime 
confess that the word (nt«1i3) which is here supposed to slgnily a 
mirror, occurs no where else in that sense. Another explanation 
therefore has been given, by which Iwth the women and mirrors 
disappear from the passage. It is by a learned Fleming, HennaDn 
Gid. Clement, and may be found in his Disferlalio de labro amto, 
Groning. 1732, and also in Vgolbii Thesaurus, tom. xix. p. IfiOa, 
where it is quoted. He translates the passage thus: Fecit labrum 
aeneum et operculum ejus aenciun cum^^rii ornanfibus, qux oma< 
bant ostium laberoaculi. This explanation however is attended wilh 
very great diiGcullics; and as all the old translators and Jewish 
commentaiora have here understood mirrors; and as the comiupn 
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opinkm* . But'ivrhy shouVi we not rather believe 
thati^the mUrors were melted and formed into 
wa^hiQg-basons ? As soon as mankind beg^ to 
endeavour to make good mirrors of metal, they 
must have remarked, that every kind of metal was 
not equally proper for that use, and that the best 
could be obtained from a mixture of different 
metals* In . the mirrors, however, which were aJ- 
lected by Moses, the artists had a sufficient stock 
of speculum metal, and were not under the ne- 
cessity of making it themselves ; and for this rea- 
son they could much more easily give to the whole 
bason a polished surface, in which the priests, 
when they washed, might survey themselves at full 
length. At any rate such a bason would not be 
the only one employed instead of a mirror. Ar- 
temidorus* says, that he who dreams of viewing 
Mmself in a bason, will have a son born to him 
by his maid. Dreams indeed are generally as 
jgroundless as this interpretation ; but one can 
hardly conjecture that Artemidorus would have 
thought of such a dream, had it not been very 
common for people to contemplate themselves in 
a bason. There were formerly a kind of fortune- 
translation is perfectly agreeable to the language and circiunstaiices, 
we ought to believe that Moses^ not having copper, melted down the 
mirrors of his countrywomen^ and converted them into washing- 
basons for the priests/' 

* Oneirocrit. lib. iii. cap* 30. p. 176: AiHoani iyxwrnrrpiUff^ou 
rtxiwfftu onre dfpa«iu»if ffii/uuytt', pelvi vice speculi uti, ex famula 
£lios procreare significat. 
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tellers, who pretended to show ia polbhed Imiom 
to the simple and igDorant, what they wfabed M 
InomJ^ The andents also had drinking^vessdi^ 
the loside of whieh was cut into mirrors, so dis* 
posed, that the image of Ae person who drank 
from them was sem multiplied. f Vopiseus men* 
tions, among the valuable presents- of Valerian to 
tile emperor Probus, when a tribune, a silver cnp 
of great weight, which was covered in the inside 
wilh mirrors of this sort.:); 



vooent* q«i in corporibtis heng^k fl tfniib mimS 
hicidi enses, pelvti* cyathi, speculonunquf dtvettm geoer^, dtfiv 
OtDtet 01110819 consultationibus satisfaciunt. Jok. Switberienm^ u 
eap. 12. 

t QuinctUm pocub itt figucaziUiry esimlptU iiUffi crAifs cts 
tpeeulis, ut vd uno intuente popiilos totideo) iou^iiuim fi«t PAlf 
lib. xxxiii. pap. 9. p. 637* Seneca, speaking of sucb mirtofs, met 
also the expression populus. See his Quofst, nai, i. cap. 5. 

X VilaProbiycap.iv. p. gsS: PatinamargenteamlifannimteHi 
^pfciUataiQ- Saumaise (jux)6ea rather to read specMU^m^ I aai 
inclined to think that this word ought to be read in Suetoniut iiH 
ttead of speculuium, where he speaks of an apartment which Horaot 
aeenM to have been fond of. That historian, in bb liie of Rorat^ 
tap ! Ad res venereas intemperantior tiaditmr. Nam tfetukU^ ov» 
biculo soorta dicitur habuisse disposita, atquoconque respeKisset, ibi 
ei imago coitus referretur. Lessing, who in his Miscellanies {Vtr^ 
misckien Schriften, Beriin 1784, ISmo. iii. p. S05.) endearoiint* 
vindicate the poet from this aspersion, considers the expression jp#» 
athUum eubictthtm, if translated an aparivMnt lined with mirren, m 
contrary to the Latiii idiom, and thinks therefore that the whole 
piassage is a forgeiy. Baxter also before said, that fhis aneedole had 
been inserted by some malicious impostor. This I will not v e ntu i t 
to contradict, bat I am of opinion that speeiUeium or tpteeUatum 
cMcubtnf is at any rate as much agreeable to the Roman idiom ii 
patina speciliata. This expression Saumaise and CasauboB bavi 
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Menard and others conjecture, that mirrors i 
the time of Homer were not mach used, becausA , 
he mentions them on no occasion, not even wherai' 
be describes in so circumBtantial a manner tba 
toilet of Juno.* In answer to this, however, t 
have two things to observe. In the first place, ib I 
is not to be expected that Homer should have [ 
mentioned every article with which he was ac« ] 
quainted; and, secondly, we are assured by CaU 
limachus, where he evidently has imitated ther 1 
before-quoted passage of Homer, t that neither 
Juno nor Pallas employed a mirror when they 
dressed. Mythology therefore did not allow the' 

justilied by ainular phrases, such as oprrajiiicala, tesielata, hederala, , 
&c. The cliamber in which Ckudtan makea Venita ornament her<' 
wlf, ani] be overcome by ihc persuasion of Cupid, was alto covered, 
ont with mirrgis, so that whichever way her eyes turned, she c«uld 
xe ha OWD itnage. Hymn, in nupt. Honor, el Marim, 11?. 
- Specuh nee vullus egebat 



Jodici 



nilis 



£[ npitar quocunque videt. 

Did ClaudioD imagine thai this goddess knew how to wK^\ap 
TOch *n apartment, not only for dressing, but even after she was ui^ 
dressed, as well as Horace F I have seeo at a certaiit court, « bed 
entirely covered in the inside with miTrors. 

• Liad. lib. xiv. VET. 166. 

t Hymnus in lavacrum Pallodis, v. 15, 31. It wu however. 
customary lo ascribe a mirror to Juno, as Spanheim on this passagi 
proves; and Athanasius, in Orat. contra genlei, cap. xviii. p. 18^- 
says that «he wu eoniidered as the inrentreu of dress and all omt« 
ments. Should not therefore the mirror, the principal Instrument 
of dreas, belong to her t Ma; it not have been denied to her by Cnl- ' 
timqchus, because he did not find it mentiotied in die desciiptioBr 
which Homer has given of hct dreesiog-room ! 
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' poet to introduce a mirror upon the toilet of that 
deiiy. Polydore Vergilius, Boccace, Menard, and 
others, have all fallen into the error of making 
AiBCulapius the inventor of mirrors, though Ci- 
cero* seems to say the same thing; but the beat 
commentators have long since observed very justly, 
that the Roman philosopher alludes not to a mir- 
ror but to a probe, the invention of which we may 
allow to the father of medicine, wbo was at first 
only a surgeon. 

When one reflects upon the use made of metal 
mirrors, particularly at Rome, to add to mag- 
nificence and for other purposes ; and how many 
artists, during many successive centuries, were 
employed in constructing them, and vied to excel 
each other in their art, one cannot help conjec- 
turing that this branch of business must at those 
periods have been carried to a high degree of 
perfection. It is therefore to be regretted, that 
they have not been particularly described by any 
writer, and that on this account the art was en- 
drely lost after the invention of glass-mirrors, which 
are much more convenient. No one at that time 
entertained the least suspicion, that circumstances 
would afterwards occur which would render these 
metal-mirrors again necessary, as has been the 
case in our days by the invention of the telescope. 

* .ffiscalapiotum pdmus qui spccillum inverusae et primus 

mlnnt obtiganeidicilur. De natitr. Dcerum, iit. 3£. Compuv 
Xacoloperii Uumaiiilas tkevlag. p. 648. 
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Our artists then were obliged to make new ex«- 
periments in order to discover the best mixture 
for mirrors of metal ; and this should be a warn- 
lag to mankind, never to suffer arts which have 
been once invented and useful, to become acrain 
unknown. A circumstantial description of them 
should at any rate be preserved for the use of 
posterity, in libraries, the archives of human know- 
ledge. 

When we compare metals in regard to their 
fitness for mirrors, we shall soon perceive that the 
hardest of a white colour possess in the highest 
degree the necessary lustre. For this reason pla- 
tina is preferable to all others, as is proved from 
the experiments made by the count von Sickin- 
gen. Steel approaches nearest to this new metal, 
and silver follows steel; but gold, copper, tin, 
and lead are mnch less endowed with the requi- 
site property. I have however observed among 
the ancientS' no traces of steel-mirrors ; and it is 
probable they did not make any of that metal, as 
it is so liable to become tarnished, or to contract 
rust. An ancient steel-mirror is indeed said to 
have been once found, but as some marks of sil- 
vering were perceived on it, a question arises whe- 
ther the silvered side was not properly the face of 
the mirror.* Besides, every person knows that a 

* Speculum chalybeum, cujus diameter quinque poHices aequat^ 
pan.aversa leviter concava dcargeiitata yaria parerga habet. Fortun. 
Jaicet, de lucernis antiq. lib. \ i. cap. ^2. p. 108(). As this mirror 

VOL. III. M 
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Steel mirror would not retsun its lustre many oen* 
turies amidst ruins and rubbish. 

The greater part of the ancient mirrors were 
made of silv^^ not on account of costliness and 
magnificence, as many think, but because silvtr> 
as has been said, was the fittest and the ntoit 
durable of all the then known unmixed metals liMr 
that use. In the Roman code of laws, irfaMi 
silver plate is mentioned, under the heads of heiiv 
ship and succession by propinquity, siWer mirrors 
are rarely omitted ; ""^ and Pliny, f Seneca, ^ aod 
other writers, who inveigh against luxury, tell iM| 
ridiculing the extravagance of the age, that every 

was fowid near Nimeg^en* I expected to see a better acooant of U 
in Antiquitaies Neomagenses, sive Notitia rerum antiqwarum, qua$ 
comparavit Joh, Smetius ; Noviomagi 167B, 4 to. : but I met with 
only the fcdlowing passage^ p. 149 : Specuhitn chalybeam integrum^ 
rotuBdtiiDy eoDTCKimiy cujos diameter pollicum quioque. Ad hae 
innumera speculorum cbalybeorum, et in iis quorundam deawft- 
torum fragmenta. 

* Digest, lib. xxxiii. tit. 6, 3. In the Greek translation, Q^ 
ficlogas. Synopsis ran fi^ariXiuw, lib. xlif . tit. 9. cap. 3. p^dSQ, smAi 
ra cmrhtt, rou mxou; where\» as Leunclavius has already remaifked^ 
p. Qly we ought to read o^cxXa. This word can have no allusion to 
windows, as these were not then in use. Digesta, lib. xsxiv. tit. 9, 
19^ 8 : Nee speculum (argentemn) rel parieti affixum, ^1 eCiatli 
quod mulier mundi caussa habuit ; si non in aigenti numero habita 
sint. We find there also, lex xxv. 10, and in Synopsis fiankn^, 
lib. xliv. tit. 15 : to otpyvpcw fowrTfov. 

f Piin. lib. xxxir. cap. 17* p- 669: Argenteis speculisuti cospere 

et ancillae. 

{ Jam libertinorum yirgunculis in unum speculum non sulficit ilia 
dos, quam dedit senatus pro Scipione. QMce0. not, at the end of 
the first book. 



MIAHOBS. 163 

joong woman in their time must have a silver 
nirror. These polished silver plates may how«* 
^ver have been very slight, for all the ancient 
mirrors, preserved in collections, which I have 
^ver seen, are only covered with a thin coat of 
that expensive metal; and, in the like manner, 
our artists have at length learned a method of 
making the cases of gold and silver watches so 
thin and light, that every footman and soldier can 
wear one. At first, the finest silver only was 
SQiployed for these mirrors, because it was imar* 
gbed that they could not be made of that which 
was standard ; but afterwards metal was used of 
an inferior quality. Pliny tells us so expressly,"*^ 
and I form the same conclusion from a passage 
of Plautus-t Philematium having taken up a 
mirror^ the prudent Scapha gives her a towel, 
and desires her to wipe her fingers, lest her lover 
should suspect by the smell, that she had been 
receiving money. Fine silver however communis 
eates as little smell to the fingers as gold ; but 
it is to be remembered, that the ancients under- 

* Laminas duti et specula fieri non niii ex optimo argento posse 
cfcditum fuerat. 14 quoque jam fiaude corrumpikur. Lib. xxxiii. 
c. 9. p. 626. 

f Sc. Cape igitur speculum. - - - - 

Linteum cape» atque exterge tibi man us. 
Pttl. Quid ita, obsecro? 
Sc. Ut speculum tenuisti, metuo ne oleant argentum manus ; 

Ne Qsquam ar^ntum te suscepisse suspicetur Philolaches. 

MostelL act. i. sc. 3. v. 101 . 

M 2 
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stood much better than the moderns how to dis- 
cover the fineness of , the noble metals by the 
smell, as many modes of proof which we use to 
find but the alloy, were to them unknown. Mo- 
ney-changers therefore employed their smell when 
they were desirous of trying the purity of coin,* 
The witty thought of Vespasian, who, when re- 
proached on account of his tax upon urine, de- 
sired those who did so to smell the money it pro- 
duced, and to tell him whether it had any smell of 
the article which was the object of it, alludes to 
this circumstance. In the like manner, maay 
savage nations, at present, can by their smell de- 
termine the purity of gold.l 

* Arrianus in Epictet. i. cap. 20. p. 79» 'o apyvpoyvtujixwv irpoa^ijTati 

xffTft toxtfjLOierKx* rou vojuuer/xotros tij ^u, nj A^rji tj oc^poiertoi* ArgentanilS 

ad explorationem numismatis utitur visu, tactu> olfactu. - - - • 
• t I have already quoted proofs in my annotations on Arittot. 
Auscult, mirah, p. 100; and Antigoni Catyst, Hist, mirah, p. 834. 
The remaining passages of the ancients with which I am acquainted, 
where mention is made of silver mirrors^ are the following : A^tH 
leius, in Apologia, p. 424 : Cur existimes imaginem suam cuiqiie 
visendam potius in lapide^ quam in argento? that is speculo argenteo. 
The same author mentions in his Floralia, p. 79O, among the valu- 
ables of Juno in the island of Samos : Plurima auri et argenti ratio* 
in lancibus, speculis, poculis, et hujusmodi utensilibus. Karmrrpoy 
mpyxtpwv occurs among the rich articles consecrated to Juno, in Phi* 
lostratus, Icon. i. 6. p. 773. Chrysostome, Serm, xvii. p. 284, 
drawing a picture of the extravagance of the women, says : '* The 
maid-servants must be continually importuning the silversmith to 
know whether their lady's mirror be yet ready;" roip «pyvpoxo3roif 
9'uvi^ftif tpoiTcovrcf, c< TO xaroirrpov itar$ffxtuaff$ou rtig xuptag. The - best 

mirrors therefore were made by the silversmiths. It appears however 
thafi the mirror-makers at Rome formed a particular company^ at 
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We are informed by Pliny,* that Praxiteles, 
in the time of Pompey the Great, made the first 
silver mirror, and that mirrors of that metal were 
preferred to all others. Silver mirrors however 
were known long before that period, as is proved 
by the passage of Plautus above quoted. To re- 
concile this contradiction, Meursius remarks that 
.Pliny speaks only of his countrymen^ and not of 
the Greeks, who had such articles much earlier, 
and the scene in Plautus is at Athens. This 
therefore seems to justify the account of Pliny, 
but of what he says afterwards I can find no 
explanation. Hardouin is of opinion, that mir- 
rors, according to the newest invention, at that 
period, were covered behind with a plate of gold; 
as our mirrors are with an amalgam of metal. 
But as the ancient plates of silver were not trans- 
parent, how could the gold at the back part of 
them produce any effect in regard to the image ? 
May not the meaning be, that a thin plate of ^ 
gold was placed at some distance before the 
mirror in order to throw more light upon its sur- 

least Muratori, in Thesaur, inscript, clas. vii. p. 529» ^^ made 
known an inscription in which collegium speculariorum is men- 
tioned. They occur also in Codex Theodos, xiii. tit. 4, 2. p. 67» 
where Ritter has quoted more passages in which they may be found. 
But perhaps^the same name was given to those who covered walk 
with polished stones, and in latter times to glaziers. In Greek they 
.were called (t^ixXotokm. 
' • Praelata sunt argentea. Primus fecit Praxiteles, Magni Pbm- 
peii setate. Nuper credi cceptum, oembrem imaginem reddi^ auro 
opposito aversis. Lih, xxxiii. cap. 9. p. 627* 
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face? But whatever may have been the case, 
Pliny himself seems not to have had much eon* 
fidenoe in the invention. 

Mirrors of copper, brass,* and gold^f I have 
found mentioned only by the poets, who perbapf 
employed the names of these metals, because they 
best suited their measure, or because they wtsbcxl 
to use uncommon expressions, and. thought t 
goldw mirror the noblest. By the brass oiie$ 
perhaps are* to be understood only such as wane 
made of mixed copper. Did golden mirrors oe^ 
cur oftener, I should be inclined to refer the epii> 

* Callimach. in laracrum Palladis, v. 21, calls the mirror ot 
Venus ttmryt*. x«^^»^ nitiduoi es. Two lines before he mept S o m 
also o^ei^aXx«y. ^schylus, in Siobm Sermon, ethic, xviii. p,' \^4tp 
says. Brass is the mirror of the countenance, and wine the miitor of 
the mind : xaroTrrpov tAotJi yaXws. Nonnus, Dionys, v. p. 174, calls 
a minor xoXxov Sioevyia, ces splendidum ; and he repeats the auk 
tiling xlii. p. 1082. 

t We find by Euripides, that Helen carried with her from Ilium 
the golden mirror, xP"^** •vowrpa, frapQivm xoLptrds, aurea specula, vir^- 
num delicias. Hecuba, ver. 925. Seneca, Queest, nat. u at theendly 
says: Postea, rerum jam potiente luxuria, specula totis paria corpof^ 
bus auro argentoque celata sunt, denique gemmis adomata ; et pkiris 
unum ex his feminae constitit, quam antiquarum dos fuit ilia, qusB 
pablice dabatur imperatorum pauperum fiUabus. An tu existinai^ 
ex auio nitidum habuisse Scipionis filias speculum, cum illia dos 
fuisset as grave? Several manuscripts however have auro twrfihw; 
and mirrors with golden frames are undoubtedly here meant^ I 
know still of another passage where mention is made of a pild 
mirror. It occurs in iElian's Far. hist, lib. xii* cap. 59 ; but tlie 
words are so corrupted and unintelligible, that most comoiCDlilQfi 
wish they were cleared up. Besides, in other writeti, who neltte the 
same ciieumstanoe, there is uo mentioii of a minor. Tkm waAmr 
perhaps alluded to a painting. 
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tbet rather to tlie frame, or ornaments than to the 
mirror itself; for at present we say a gold watch, 
though the cases only may be of that metal. 

Mirrors seem for a long time to have been made 
df a mixture of copper and tin,* as is expressly 
said by Pliny,f who adds, that the best were con- 
structed at Brundisium. This mixture, which was^ 
known to Aristotle, :{: produces a white metal, 
trhich, on account of its colour, may baye been 
extremely proper for the purpose, and even at pre- 
sent the same mixture, according to the careful 
toperiments made by Mr. Mudge, an English- 
man,^ produces the best metal for specula. It 
appears however that the ancients had not de* 
termined the proportion very accurately; for Pliny 
assures us twice, that in his time mirrors of silver 
were preferred. It is indeed not easy to ascertain 
the quantity of each metal that ought to be taken, 
and the most advantageous degree of heat; upon 

* Provided stannum always signifies tin, of which 1 have however 
some douhu To determine this point, a research would be neces- 
saiy, which I have not yet been able to make. The siannum of the 
ancients is certainly sometimes what the people at the German melt« 
iQg-houses call werk, as I have proved in a note to Aristot. AusculL > 
mirahiL p. 109. 

f Optima specula apud majores fuerunt Brundisina^ stanno et 
aere mixtis. Praelata sunt argentea. Lib, xxxiii. c. Q. p. 627, 
Specula quoque ex stanno laudatissima, ut diximus, Brundisii tem- 
perabantur, donee argenteis uti coepere et ancillse. jftib, aupciy. 
c. 17. p. GOq. 

X Au9cultat. mirabil. cap. Ixiii. p. 131. 

§ Philoiopbieal Tfiniflctioof, vol, Uvii. p» 8^. 
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which a great deal depends. One of the principal 
difficulties is to cast the metal without blisters or 
air-holeSy and without reducing any part of the tin 
to a calx, which occasions knots and cracks, and 
prevents it from receiving a fine polish. A passage 
of Lucian,* which no one as yet has been able to 
clear up, alludes certainly, in my opinion, to these 
faults. A mixture of copper and tin is so brittle, 
that it is very liable to crack ; and a mirror fonsed 
of it, if not preserved with great care, soon be- 
comes so dim, that it cannot be used till it has 
been previously cleaned and polished. For this 
reason a sponge with pounded pumice-stone was 
generally suspended from the ancient mirrors,f 

* Quomodo historia sit coQ3crib. cap. 51. Edition of Deux- 

PontS^ iv. p. 2IO9 635: MaX/ara Ss xoLTOVTftft loixuiotv trotpetcr^io^ ri}» 
yvuifxy^Vf a$o'Aif xcu ffTiKirvt^y xat axptiu to xevrpov. Maxime vero spectllo 

similem prsebeat animum^ nihil turbido, et splendido, et centri ez« 
acti; qualesque acccperit operum species, tales etiam illas ostendat; 
perversum vero, aut alieni coloris, aut figurae diversse, nihil. Com- 
mentators have found no other way to explain xivrpav than by the 
word centre, to which, according to their own account, there can be 
here no allusion. In my opinion xfvrpov signifies those faulty places 
which are not capable of a complete polish, on account of the knots 
OF cracks which are found in them. Lucian therefore speaks of a 
faultless mirror which represents the image perfect, as he afterwards 
informs us. This meaning of the term centrum I have proved 
already in a note to the article on Ultramarine. See Salmasii Exer» 
citat. Plin. p 756. 

+ The passages wjiich serve to prove this circumstance have been 
quoted by Vossius in his Annotations on Catullus, p. 97, and after 
him by Spanheim on Callimachus, p. 622. Plato in Timceus, ac- 
cording to the edition of Stephanos, t. iii. p. 7S, says: Tanquam 
spongia parata et prompta detergendo^ cui apposita est, speculo. In 
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and they were kept likewise in a case or box, as 
may be seen by the greater part of those still ex- 
tant. Mirrors of silver were less subject to this 
inconvenience, and I am inclined to think that the 
latter on this account made the former be disused, 
as we are informed by Pliny. 

As ancient mirrors of metal aie still to be found 
in collections of antiquities, it might be of some 
importance to the arts, if chemical experiments 
were made on their composition. Those who have 
hitherto given us any account of them have con- 
tented themselves with describing their external 
figure and shape. Count Caylus* is the only per- 

Tertullian De pallio, Omphale rubs the blood from an arrow with 
the pumice-stone which was used for cleaning a mirror. Hesychius 

explains vioafn^xTOv tvoicTfoit by to ytwarri xa$oif$*v H»roirrpoTff a mirror 

newly cleaned. 

* As the account of these experiments is given in an expensive 
work^ which may not often fall into the hands of those who are best 
able to examine it^ I flatter myself that I shall receive thanks for 
inserting it here. " The ancient mirror, which I examined, was 
a metallic mixture, very tender and brittle, and of a whitish colour 
inclining to gray. When put into the fire, it remained a 16ng time 
in a state of ignition before it melted. It was neitlier inflammable 
nor emitted any smell like garlic, which would have been the case 
had it contained arsenic. It did not either produce those flowers 
which are generally produced by all mixtures in which there is 
zinc. Besides, the basis of this mixture being copper, it would 
have been of a yellow colour had that semi-metal formed a part of 
It. I took two drams of it and dissolved them in the nitrous acid. 
A solution was speedily formed, which assumed the same colour as 
solutions of copper. It precipitated a white powder, which I care- 
fully edulcorated and dried. Having put it into a crucible^with a 
reductive flux, I obtained lead very soft and malleable. 
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son^ as far as I know, who caused any chemicil 
experiments to be undertaken on this subject 
They were made on a mirror found near NaplcB, 
by Mr. Roux, who asserts that the compositioo 
was a mixture of copper and regulus of antimony, 
with a little lead. Antimony however was not 
known to the ancients. If that metal was really 
a component part, the mirror must have been the 

** Having filtered the solution, I took a part of it, upon which 
I poared an infosion of gall-nuts, but it produced no change* A 
sdution of gold, whidi I poured upon another part, made it aafOBM 
a beautiful green colour \ but no precipitate was formed : which it 
sufficient to prove that there was neither iron nor tin in the mixture. 

** On the remaining part of the solution I poured a sufficient 
quantity of the volatile alkali to dissolve all the copper that might be 
contained in it. The solution became of a beautiful sapphire-Uue 
colour, and a white precipitate was formed. Having decanted die 
liquor, and carefully edulcorated the precipitate, I endeavoured to 
reduce it; but whether it was owing to the quantity bdng too 
small, or to my not giving it su£^ient heat, I could not sueceed. 
I had recourse therefore to another method. 

*' I took the weight of two drams of the mixture, which I brought 
to a high state of ignition in a cuppel. When it was of a indihtsli- 
red colour, I threw upon it gradually four drams of sulphur^ 9sA 
when the flame ceased, I strengthened the fire in order to bring it to 
complete fusion* By these means I obtained a tender brittle reguliKy 
whiter than the mixture, in which I observed a few small needki. 
Being apprehensive that some copper might still remain, I sulpha* 
rated it a second time, and then obtained a small regulus which wat 
almost pure antimony. 

*' It results from these experiments, that the metal of which tfaoL 
ancients made their mirrors was a composition of copper, regulus o£ 
antimony, and lead. Copper was the predominant, and lead the 
smallest part of the mixture y but it is very difficult, as it wdl 
known, to determine with any certainty the exact proportion of thft 
substances contained in such oooipositions.** 
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work of more modern times, or it must be allowed 
that the artist had metal combined with antimony 
without knowing it ; but the latter is not probable. 
The experiments however made by Roux do not 
seem to me to have proved in a satisfactory manner 
the presence of regulus of antimony ; and for thii 
reason I requested the opinion of Mr. Gmelin, 
which with his permission I here insert. 

** According to the account given of the expe- 
** riments, which were however incomplete, I think 
** it probable that the metal of the mirror con- 
** tained antimony ; but it is much to be wished 
^^ that the author had not confined himself merely 
** to relate that he obtained a white tender brittle 
^* regulus, with a few metallic needles; and that 
^^ he had carried hb proofs further, and shown 
^' that it could be nothing else than metallic par* 
" tides of antimony. This regulus, at any rate, 
^^ cannot have been tin, which is not brittle, and 
" which readily becomes yellow by sulphur ; not 
"iron, which would have become darker, and 
" which in general unites sooner with sulphqr 
" than copper ; nor could it have been manganese, 
*' which sometimes cannot be easily melted by such 
" a fire, even with the addition of sulphur, and 
" which sometimes will not dissolve in the vitriolic 
*^acid. 

** In short, I am not convinced that the mixture 
** contained no tin. As it dissolved very speedily,, 
^' it appears to me highly probable, that the white 
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** calx, which was in the mean time precipitated,' 
was, in part, and per&aps principally, calx of 
zinc ; and that the pretended lead was, for the 
"greater part, tin. A portion of the tin may, 
" indeed, have been dissolved in the acid ; for, 
** though a purple calx wais not precipitated by 

m 

** the solution of gold, that proves nothing. Ac- 
cording to every appearance the acid was far 
from being saturated, and with a solution of tin 
so little saturated a solution of gold will no more 
produce a distinguishable purple, than an infu- 
sion of gall-nuts will a precipitate." 
No certain information can be derived froni 
these experiments, for the antiquity of the mirror 
was not ascertained ; nor was it known whether 
it ought to be reckoned amongst the best or the 
ivorst of the period when it was made. 

Those mirrors, which were so large that one 
Gould see one's self in them at full length, must^ 
in all probability, have consisted of polished plates 
of silver; for, to cast plates of such a size of 
copper and tin would have required more art than 
we can allow to those periods ; and I do not 
know whether our artists even would succeed in 
them.* 

We read in various authors that, besides metals, 

* Of such large miitors Seneca speaks in his Quasi, nat, lib. i. 
Of the like kind was the mirror of Demosthenes mestioned bj Plu- 
tarch> Lucian, and Quintilian. Institut. erat, xi. 3, 68. p. 573 : 
Grande quoddam intuens speculum, componere actionem solebat. 
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• 

the ancients formed stones into mirrors, which 
were likewise in use. It is undoubtedly certun 
that many stones, particularly of the vitreous kind, 
which are opake and of a dark colour, would an- 
swer exceedingly well for that purpose; but let 
the choice have been ever so good, they would 
not, in this respect, have been nearly equal io 
metals. These of all mineral bodies have the 
most perfect opacity; and for that reason the 
greatest lustre: both these properties are produced 
by their solidity; and hence they reflect more 
perfectly, and with more regularity, the rays of 
light that proceed from other bodies. Our glass 
mirrors, indeed, are properly metallic. Stones, 
on the other hand, have, at any rate, some, though 
often hardly perceptible, transparency ; so that 
many of the rays of light are absorbed, or at least 

not reflected. Mention' of stone mirrors occurs 

I, 

also so seldom in the ancients, that we may con- 
clude they were made rather for ornament than 
real utility. In general, we find accounts only 
of polished plates or pannels of stone, fixed in the 
walls of wainscoted apartments, which were cele- 
brated on account of their property of reflection. 
Pliny* praises in this respect the obsidian stone, 

* III genere vitri et obsidiana numerantiir, ad similitudinem lapt- 
dis^ quent in ^Ethiopia invenit Obsidius, nigerrimi coloris, aliquando 
et translucidi, crasslore visu, atque in speculis parietum pro imagine 
umbras reddejite. Lib. xxxvi. c 26. p. 768. The latter part of 
this passage is twice repeated by Isidore in bis Origin* 16^ 15, and 4. 
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or, as it is now called, tbe Icelandic agate. Every 
thing that he says of it will be perfectly intelligible 
to those who are acquainted with this species of 
stone or vitrified lava. The image reflected from 
a box made of it, which I have in my possession> 
is like a sliadow or silhouette ; but with this differ- 
ence, that one sees not only the contour, but also 
the whole fijfiire distinctly, though the colours are 
darkened. To form it into images and utensils, 
which Pliny speaks of, must have been exceed- 
ingly ditficult, on account of its brittleness. I saw 
at Copenhagen, among other things made of it, 
a drinking-cup and cover, on which the artist had 
been employed four years. 

Domitian, when he suspected that plots were 
formed against him, caused a gallery, in which he 
used to walk, to be lined with pfiengitcs, which by 
its reflection showed every thing that was done 
behind his back.* Under that appellation we 
aret undoubtedly to understand a calcareous or 
gypseous spar, or selenite, which is indeed capa- 
ble of reflecting an image ; but we cannot there- 
fore pretend to say that the ancients formed mir- 
rors of it; nor do I explain what Pliny says. 

In one of these places he says : Ponitur in speculis parieluro, propter 
Imaginaili umbras reddendai. 

• Tempore sospecti periculi adpropinquinte, soIUcilior in dies, 
porticuum, in quibui spatiari comoererat, parietes pheiigite lapiiJc 
dlstinxit, e cujtu splcritlore, p«r imagines, quidquid a tergo Aeret, 
pTorideret. Suilon. in fila Dtnit. cap. xt*. p. 334. 
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whert he speaks of the jphengites^ as if wbole build* 
tngs had been once constructed of it.* That, 
kind of stone> for various reasons, and particularly 
on account of its britUeness, is altogether unfit fw 
Such a purpose. At those periods, the windows of, 
houses were open, and not filled up with any 
transparent substance, but only covered, some- 
times by latticed or curtains. It is probable^ 
therefore, that those openings of the walls of the 
building mentioned by Pliny, where the windows 
used to be, were filled up with phengiies, which, 
by admitting a faint light prevented the place from 
being dark even when the doors were shut; so 
that Pliny might say, ^^ it appeared jas if die 
** light did not fall into the building, but as if it 
** were inclosed in it." 
I might be accused of omission did I not here 

* In Cappadocia repertiu eat lapis duritia marmoris, candidui 
atque iransluceos, etiam qua parte fulva& inciderant yens, ex aigu- 
mento phengites appellatus. Hoc constraxerat sedem Fbrtunae, 
quam Seiam appellant a Servio rege sacratanv, aurea domo com* 
plexus. Quare etiam foribud opertid interdiu claritaB ibi diurna erat, 
alio quam specularium modo^ tanquam inclusa lace. Isib. xjcxvi. 
42. p. 752. 

Cappadoeiae lapi8> duritia marmoris^ candidus atque translucidi% 
ex quo quondam templum constructum est a quodam rege, foribni 
aureis, quibus clausis claritas diurna erat. Isidor. Origin. l6, 4. 
Otir spar is transparent, though clouds and veins occur in it, like 
the violet and isabella-coloured> for example, of that found ai 
Afidreaiberg. Compare this explanation with what Saumaiie lays 
in Exercitat. Plin. p. 184. 
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mention also a passage of Pliny,* where lie seems 
to speak of a minor made of an emerald, which 
Nero used to assist him to see the combats of the 
gladiators. Cary asserts that Nero was short- 
sighted, and that his emerald was formed liJie a 
concave lens. The former is expressly said by 
Pliny, t but the latter, though by Abat considered 
not improbable,^; I cau scarcely allow myself to 
believe, because such an interpretation of Pliny's 
words is too forced, and because they can be ex- 
plained much better in another manner. As no 
mention of such an excellent help to short-sighted 
people is to be found in any other ancient author, 
we must allow, if Gary's opinion be adopted, that 
this property of the concave emerald was casually 
remarked, and that no experiments were made to 
cut any other natural or artificial glass in the same 
form for the like use, because people imagined 
that this property was peculiar to the emerald 
alone, which was then commonly supposed to be 

• Smaragdi pletunmue et concavi, at visum eoUigant. Quaprop- 
ter decreto liommiim lis parcitur, scalpi veiitis. Quainquam Scj- 
thicoruni ^gyptiorumque duritia taata esl, ut nequeant vuluerart. 
Quoriinl vero corjiiis extensum est, eadem, qua specula, rationCi 
■upioi imagines reruni reddunt. Nero pclnceps gladiatarum pugnu 
tpectabat smaragdo. Lib. xxxvii. cap, 5. p. 774. 

■f Neroni, nisi cum conuiveiet, ad prope ^dmoia helif Icg (oculi^ 
ii6. xi. cap. 37. p. 617. 

X This diuertatinn of Abat may be found translalcd jq N»U 
Sarnhurg. Magaiin. t. p. 56S. 



toddwed with the power of greatly strengthening 
the eye-sight. Much more probable to me is the 
explanation of an Italian, which Abat also doea 
not entirely reject, that the emerald had a smooth 
polished surface, and served Nero as a mirror ;• 
and the passage of Pliny alluded to seems to have 
been thus understood by Isidoref and Marbo- 
dseus. It may here be objected, that real emeralds 
are too small to admit of being used as mirrors ; 
but the ancients speak of some sufficiently largie 
for that purpose, and also of artificial ones;;]: so 
that we may with certainty conclude, that they 
classed among the emeralds sparry fluor, green 
vitrified lava, or the green Icelandic agate as it is 
called, green jasper, and also green glass. The 
piece of green glass in the monastery of Reiche- 
nau, which is seven inches in length, three inches 
in thickness, and weighs twenty-eight pounds three 

* La sostanza e, che secohdo il racconto di Plinio, lo specchio 
ttsato da Nerone non era n^ concavo n^ occhialino, ma specchio 
grande e lontano dall' occhio, e posto obliquamente sul terrazino^ e 
finestra - - - Dunque lo smeraldo usato da Nerone era di corpo^ o 
mole estesa, grande e piana, e collocavasi supino o sia inclinato^ per- 
ch^ vi si imprimessero, e riflettessero le imagini, come negli altri 
specchi, e perci6 non si ^ fondamento alcuno per crederlo occhialino. 
Almeno Plinio dice il contrario. Academia di Cortona, vii. p. 34. 

. \ Cujus corpus si extensum fuerit^ sicut speculum^ ita imagines 
reddit. Quippe Nero Caesar gladiatorum pugnas in smaragdo spec- 
tabat. Origin, xvi. 7. 

X Gpguet, Ursprung der gesetze und kCinste^ ii. p. 111. Fabrim 
Bihlioth, Grtgca, \-ol. i. p. 70. 

VOL. iir. N 
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quartern ;* and the Urge cup at Genoa, whAA n, 
however, full of flaws,t have been given out to be 
emeralds even to tbe present time. 

Mirrors were made also of rubies, as we are 
assured by Pliny,;}: who refers to TheophraHtns km 
his authority; but this precious stone is nevtr 
found now of such a size as to render this use pos* 
sible ; and Gary and the anonymous Italian be* 
fore mentioned have proved very properly that 
Pliny has committed a gross mistake, which has 
not been observed by Hardouin. TheophrastuSi 
in the passage alluded to,^ does not speak of a 
ruby, but of the well-known black marble of 
Chio, though he calls both carhuncuiM^ || a name 
given to the ruby on account of its likeness to a 
burning coa)^ and to the black marble on account 
of its likeness to a quenched coal or cinder ; and 

* Keyssler's Reisen, i. p. 17. Andrea, Brief e aus der Schweix, 
Zurich 1776a 4to. p. 47> and alto p. 65» where may be aeea H. Von 
Beroldingen's opinioQ r«specdng this emerald. 

t Keyssler, i. p. 441. Mereure d§ France. Aoilit, 1757. p. 149* 

X Nascunttur (caibunculi) et in Thracia coloris ejusdem^ %iiem 
minirae sendentes. Theophrastos auctor est^ et in Orchomeno Arc** 
ditt inveniri^ et in Ohio. Illos nigriores, e quibut et specula fieri. 
Lib. xxxvii. c^. 7. p. 779. 

§ 'Ai h 9)) >x Tus 'EKKatoij tVTtXcoTif ou. tiof rot av$^xiov re t$ Ofy«ifurm 
Tiis AfxceSMcf. <rr< 9 virrog flL§Xampof tw Xtn, nttrtrrpn 8< t^ mnw trmmwt, 
Qtm nascuntur in Gnecia^ vilissims ; uti carboncolus ex Ordl^ 
meno Arcadiae ; est autem iste nigrior Chio (mannore) ; speeiilft 
•ntem ex iiio fiunL De lapid, § 61 • 

n Af9f a|, Ai4/3atx«oy. 



the latteri as well as the obsidian stone, was used 

sooaetimes for mirrors. 

The account how mirrors were formed by the 
iiative Americans, before they had the misfortune 
to become acquainted with the Europeans, is of 
copsiderable importance in the history of this art. 
These people bad indeed mirrors which the Euro^ 
peans could not help admiring. Some of them 
*were made of black, somewhat transparent, vitri- 
fied lava^ called by the Spaniards gallinazOf and 
^bich is of the same kind as the obsidian stone 
employed by the Romans for the like purpose. 
Of this substance the Americans had plane, con- 
cave, and convex mirrors. They had others also 
i^iode of a mineral called the Inca s stone^^ which, 
^» has been already said by Bomare, Sage, Wat 
lerius, and other mineralogists,! was a compact 
pyrites or marcasite, susceptible of a fine polish ; 
-mnd on that account c^ten brought to Europe, and 

• AntoD. de- Ulloa, in his Voyage, according to the German 
^lansladoHy which makes the ninth volume of Der Algemeinen 
t^tofie der reisen, p. 943. 

f Bomare^ Mineralogies ii. p. 15 and 159. Sage, Mmeralogie, 
l«ipz. 1775« Svo. p. 930. WalhrU Syslema mineralog, ii. p. 133. 
Omelin, Naiursysiem des mineralreichs, nach LinnS, Nurnberg 
177s. 8vo. ii. p. 489. Recherches sur les Americains, par Paw, ii. 
p. 164. QtMtnt "k la pienre des Ineas, cVst une esp^ee de pyrite 
blmche, arsenieale, luisante comme de retain, on du fer recuit> dont 
Tanalogue est inconnu dans notre continent. — ^The last assertion, 
however, is undoubtedly false. 

(This stone acquired its name from its being much used in orna- 
ments by the Incas or Princes of Peru. Trans.] 

X O 
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worn formerly in rings under the name of the 
stone of health. Ulloa says the Inca*s stone is 
brittle, opake, and of a somewhat blueish colour ; 
it has often veins which cannot be polished, and 
where these veins are it frequently breaks. The 
mirrors formed of it, which he saw, were from 
two to three inches in diameter ; but he saw one 
which was a foot and a half. The opinion which 
some have entertained, that these mirrors were cast, 
has no other foundation than the likeness of po- 
lished marcasite to cast brass. This mineral is 
very proper for reflecting images ; and I am in- 
clined to think that the Peruvians had better toir- 
rors than the Greeks or the Romans, among 
whom we find no traces of marcasite being em- 
ployed in that manner. It appears, however, that 
the Indians had mirrors also of silver, copper, and 
brass.* 

I come now to the question in what century 
were invented our glass mirrors, which consist of 
a glass plate covered at the back with a thin leaf 
of metal. This question has been answered by 
some with so much confidence, that one might 
almost consider the point to be determined ; but 
instead of real proofs, we find only conjectures or 
probabilities; and I must here remark, that I 
cannot help thinking that they are older than has 
hitherto been supposed, however desirous I may 
be to separate historical truth from conjecture. 

• De la Vega, ii. 28. 
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When I have brought together every thing which 
I know on the subject, I would say, that attempts 
were even made at Sidon to form mirrors of glass ; 
but that they must have been inferior to those of 
metal, because they did not banish the use of the 
latter. The first glass mirrors appear to me to 
have been of black-coloured glass, or an imitation 
of the obsidian stone ; and to have been formed 
afterwards of a glass plate with some black foil 
placed behind it.''^ At a much later period, 
blown glass, while hot, was covered in the inside 
vtith lead or some metallic mixture ; and still later, 
and, as appears, first at Murano, artists began to 
cover plates of glass with an amalgam of tin and 
quicksilver. The newest improvements are, the 
casting of glass-plates, and the art of making plates 
equally large by blowing and stretching, without 
the expensive and uncertain process which is 
required for casting. 

That glass mirrors were made at the celebrated 
glass-houses of Sidon, is mentioned so clearly by 
Pliny that it cannot be doubted .f When I read 
the passage, however, without prejudice, without 
thinking of what others have said on it already, 

* Montamy in Alhandiung von denfarhen zum porzellan, Leip- 
zig 1767> Bvo. p. 222, asserts that he saw, in a collection of antiqui- 
ties, glass mirrors which were covered behind only with a black foil. 

+ Aliud vitrum flatu figuratur, aliud torno teritur, aliud argent! 
modo cselatur, Sidone, quondam iis ofRcinis nobili, siquidem etiam 
specula excogitaverat. Haec fuit antiqua ratio vitri. Lib, xxxvi 
^ap. 26, p. 768. 
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■nd compare it with what certain information 
tiie ancients, in my opinion, give on the same 
subject, I can understand it no othenvise than as 
if ttie author said, that the art of manufacturing 
glass various ways was invented, principally, at 
Sidon, where attempts had been made to form 
mirrors o{ it. He appears therefore to allude to 
experiments which had not completely succeeded ; 
and to say that such attempts, at the time when 
he wrote, had been entirely abandoned and were 
almost forgotten. Had this circumstance formed 
an epoch in the art, Pliny, in another place, 
where he describes the various improvements of it 
to fully, would not have omitted it ; but of those 
experiments he makes no further mention.* All 
the inventions which he speaks of, evidently re- 
'late to metal mirrors only, of which the silver, at 
tiiat time, were the newest. Had the Sidonian 
mirrors consisted of glass plates covered at the 
back, those of metal, the making of which was, at 
any rate, attended with no less trouble, which 
were more inconvenient for use on account of 
their aptness to break, their requiring to be fre- 
quently cleaned and preserved in a case, and 
which were more unpleasant on account of the 
faint, dull image which they reflected, could not 
possibly have continued so long in use as they 

* Atque ut oronia de fpeculis peraguntur hoc loco, optima apiu) 
majoies fuenint Bnindieioa, EUnno et xrc mixds. Praelau sunt 
argentea. Lib. xxxiii. cap. g, p. G£7. 
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really did ; and circumstances and expressioni 
relative to fjlaas mirrors must certainly have oc- 
curred. Though glass continued long to be held| 
in high estimation, particularly at Rome; and' 
though many kinds of glass-ware are mentioned 
in ancient authors, among costly pieces of furni- 
ture, mirrors are mentioned only among articles 
of silver plate. I am acquainted with no certain 
trace of glass mirrors from the time of Pliny to 
the thirteenth century; but after that period, at J 
which they are spoken of in the clearest manner, 
we find them often mentioned in every century; 
and mirrors of metal at length entirely disappear. 
How the Sidonian mirrors were made, is not 
known ; but if I may be allowed a conjecture, 1 
am of opinion that they consisted of dark-coloured 
glass, which had a resemblance to the obsidian 
Btone. Such is the usual progress of inventions. 
At those periods one had no other representation 
of glass mirrors than that afforded by natural 
glass or vitreous stones. When artists wished to 
make mirrors of glass, they would try to imitats 
the latter. After the invention of printing, peopl4 
endeavoured to render printed books as like as 
possible to manuscripts; because they imagined 
that this invention was to be approved only so faf 
as it enabled them to imitate these, without ob- 
serving that it could far excel the art of writing. 
But the Sidonian glass mirrors were so much 
surpassed by the silver or brass ones, which per- 
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haps were invented about the same time, that oR 
this account they were never brought into use. 
Glass mirrorSy perhaps, would have been invented 
sooner, had mankindempioyed at an earlier period 
giass«windows, which often, when they are shut on 
the outside so that no light can pass through tbeoiy 
reflect images in a mtich better manner than the 
best mirrors of metal. This observatipn, which 
may be made daily, would then, in all probability, 
have been sooner turned to advantage. 

No one has employed a greater profusion of 
words to maintain an opinion opposite to mine, 
i;han Abat; but when his proofs are divested of 
their ornaments, they appear so weak that one 
has very little inclination to agree with him. 
" The observation," says he, " that a plate of 
glass is the best mirror, when all other rays of 
light, except those reflected back from the glass, 
are prevented, by a metallic covering placed be- 
hind it, from falling on the eye, is so easy, that.it 
must have been made immediately after the inven- 
tion of glass." Who does not think here of Co- 
lumbus and hh egg? Instances occur inhistoryof 
many having approached so near an inventioOi 
that we are astonished how they could have mbsed 
it ; so that we may exclaim with a certain EnCi- 
peror, Taurum toties non ferire difficile est.* 

* Fuit praeterea idem ingeniosissimus : cujus ostendentia acumen 
pauca libet ponere. Nam cum taurum ingentem in arenam misisset^ 
exissetque ad eum feriendum venator^ neque perductum decies poti>> 
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^^ The Sidonian invention," continues lie, '^ would 
not have been worth mentioning, had it not pro- 
duced better mirrors than those which the ancients 
had before of the obsidian stone. But these even 
are mentioned only once, in "so short and abrupt a 
manner, and as it were out pf ridicule, that one 
may easily perceive they were not much esteemed.'* 
*' If the Sidonians," adds he, " were not the in- 
ventors, let some other inventor be mentioned ;'* 
and he assures us that he had sought information 
on this subject, in Neri, Kunkel, and Merret, but 
without success. That I believe ; but Abat does 
not remark that by the same manner of reasoning 
we may ascribe to the Sidonians the invention of 
watches, and many other articles, the inventors of 
which are not to be found in books where they 
ought as much to be expected as the inventor of 
glass in Neri. The grounds on M^hich many old 
commentators of the bible, Nicholas de Lyra and 
others, have supposed that glass mirrors were 
jknown so early as the time of Moses, are still 
weaker. If quoting the names of writers who en- 
tertain a like opinion be of any weight, I could 
produce a much gi^eater number of learned men, 
who, after an express examination of the question, 
deny altogether that glass mirrors were used by 
the ancients. 

isset occidere, coronam venatori misit; mussantibusque cunctis, 
quid rei esset, quod homo ineptissimus coronaretur> ille per curio* 
ncm dici jussit, Taurum toties non ferire difficile est* Trebell. 
Pollio^ Vita Galien. cap. 12. 
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Dr. Watson,* also, bas endeavoared to support 
the opinioo of Abat, but with less coofidmoe and 
with more critical acumeo. His grounds, I tfainki 
I haire weakened already; but one observatioa 
here deserves not to* be over-looked, because ft 
suggests an idea that may serve to illustrate a pas* 
sage of Pliny,t which, as I before remarked, htt 
never yet been explained. If we admit, says he, 
that Pliny was acquainted with ^ass mirrors^ we 
may thus understand what he says respecting an 
inventbn, which was then new, of applying gold 
behind a mirror. Instead of an amalgam of tin, 
some one had proposed to cover the back of the 
mirror with an amalgam of gold, with which die 
ancients were certainly acquainted, and which tiiey 
employed in gilding.;]: He mentions, also, on this 
occasion, that a thoaght had once occurred to 
Bufibn, that an amalgam of gold might be much 
better for mirrors than that used at present^ 
This conjecture appears, at any rate, to be inge- 
nious ; but when I read the passage again, without 

^ Chemical Essays. Cambridge 1786, rol. itr. p. 946. 

f Nnper credi coeptuniy certioTem imaguiein reddi auio appoaii# 
tfenis. Lib. xxx. cap. 9, p. 6S7* 

) PUo. lib. zxziii : M$ inaurari argento vivo, ant certe hydn»- 
gyro, legitimum erat. The first name here seems to signify native 
quicksilver, and the second that separated from the ore by an artificial 
process. 

§ On ponrroit trotiver le mqyen de faire un meiUeor ^tamage, tt 
je crois qu'on parviendroit en employant de Tor e^ da vifiurgpal. 
ITff/. not. tupplem. i. p. 461. 
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prejudice, I can hardly believe that Pliny alludes 
to a plate of glass in a place where he speaks only 
df metalline mirrors; and the over-laying with 
amalgam requires too much art to allow me to 
ascribe it to such a period without sufficient proof. 
I consider it more probable that some person had 
triedy-by means of a polished plate of gold, to col- 
lect the rays of light, and to throw them either on 
the mirror or the object, in order to render the 
image brighter. 

Professor Heeren showed me a passage in the 
£cloga of Stobaeus, which, on the first view, seems 
to allude to a glass mirror. "^ It is there said, 
Philolaus the Pythagorean believed that the sun 
was a vitreous body, which only received the rays 
of the ethereal fire and reflected them to us like a 
mirror. When we compare, however, the words 
of Stobteus with those by which Plutarch,^ Achil* 
les Tatius,^: Eusebius § and others, express the 

* ^iXoXaof i nuddtyopciOfy 6o(Xoci8i) rov ^Xtov, Sf^OficMy fit> rov fv ry MffUf 
irvpof rTn* arrmjyttetv, hrfiwvTO. ts irpofiifACii re re (pwf xm r^v otXfocy, &fsri rperof 
Tunt irrrmtf iiXiws yiyvtrBou, r«> re cv rii* tvpean^ mpuj^tg, xtu to air mirm 
mtfutttf imra. ro c^'ogrrpoc^SfC' *t fiy^ ng xou 7]piTov Xc|ci rifv dero rov tyurrpw 
jcar* oofaxXoifftv tioiffnufOfJLtiriv irpog ^fiag ouyijy. Philolaus vitres DAturSB 

tdem iecit, qui ut coekstb ignis radios reciperet, ita lumen simul 
cum calore ad nos transfunderet ; sic ut duo quodam pacto tint 
soles, nempe coelestis ignis, et qui inde tanquam in speculum trans- 
fttnditur ; nisi quis etiam tertium velit addere, radium a speculo «d 
nos reflexum. Stoh, Eclog. edit. Antverp. 1675. fol. p. 56» 

f De placitis philosoph. iL cap. £0. 

X Isagoge in Aratum^ cap. IQ. § Lib. i. cap. 8. 
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same thing, that meaning cannot be drawn fronoi 
them. It appears, at first, as if Fhilolaus had con- 
sidered the sun to be transparent, and supposed 
that the rays passed through it, and came con- 
densed to our earth, in the same manner as they 
are brought to a focus by a glass globe. Some 
commentators have explained the passage in this 
manner ; and on account of the affinity of the 
Greek woi;jds have thought also of a funnel. In 
that case, however, the comparison of the sun with 
a mirror would not have been just ; and if it be 
admitted that Fhilolaus considered the sun as a 
bright body endowed with the property of reflec-^ 
tion, what he says of rays passing or transmitted 
through it, and of the pores of the sun's body, will, 
become unintelligible. But even if we adopt the 
last explaiiation, that Fhilolaus imagined the sun 
to be a mirror, it does not follow that he had any 
idea of a glass one ;* and, besides, he only speaks 
of a body capable of reflecting a strong light ; and 
that glass, under certain circumstances, is fit for 
that purpose, may have been remarked as soon 
as it was invented, though men might not find out 
the art of forming it into proper mirrors by placing 

* It is undoubtedly certain, that uaXo;, which is translated vitreous 
or glassy, nneans any smooth polished body capable of reflecting rays 
of light. Originally it signified a watery body ; and because watery 
bodies have a lustre, it was at length used for glass. See Salmas, ad 
Solin. p. 771. Hesychius, therefore, explains w\ous and 6«\tv 
by XauTcptK 



some opake substance behind it.* Empedocles 
also said, that the sun was a mirror, and that the 
light received by our earth was the reflection of 
the ethereal fire, which Eusebius compares to the 
reflection made by water.f 

* More observations respecting the opinion ofPhilolaus may be 
found in the edition of Plutarch's work De placitis pkilosophorum 
by Ed. Corsinus, Florentiae 1750, 4to. p. 6l, and p. 23. I shall 
here add how it is understood by Ripcioli, in his Almagestum novum, 
i. p. 93 : Solem non esse omnino opacum, sed tanquam crystallum 
densissimum^ ita diaphanum esse, utin profunditatem corporis Solaris 
visus noster se insinuet, et radii ad nos propagentur, non ex sola 
fuperBcie, sed etiam ex centro, solis. The opinion of Empedocles 
is explained in /. N, Frobesii Specimen polyhistwris helirgraphici. 
Helmstadii 1756^ 4to. p. 30. 

f Professor Heeren having given me his opinion on this passage 
of Stobaeusy I shall here insert it for the satisfaction of the learned 
reader. Tlie critics, says he, will hardly be persuaded that the 
words xM TO ax* auTou nvfostZig xocra ro icoirr^tt^tg are correct, as they 
can be translated different ways. With regard to the explanation of 
the matter, I build only on the plain meaning of the words. The 
author tells os^ that Philolaus thought the sun to be a mirror^ bat 
we must conclude that he speaks of a mirror such as were then io, 
use J a smooth plate of metal, and not a globe. In this case the fust 
explanation of a glass globe falls to the ground. This is confirmed 
by Eusebius, who calls it {/oiXculrie Sio-xo;, though it is possible that the 
latter word may be a gloss added by some grammarian, or by Euse^- 
bius himself. If we enter further into the explanation, we must 
adopt ^e plain idea, that the rays of the sun fall upon this plate, and 
are reflected to us. (8ir,dovvTa< — xar ayaxXao-iv). I am however of 
opinion, that yaUg here ought to be translated glass, voCKouZris glassy 
or vitreous ; for the intention of Philolaus evidently was .to define 
die substance of the sun's body. The result of the whole is^ Philo- 
laus considered the sun as a plain plate of glass which reflected the 
rays or brightness of the ethereal fire. But that he was acquainted 
. with a proper glass mirror does not thence follow with certainty. 
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In the problems ascribed to Alexander of Aphro* 
disias, glass mirrors, covered on the back with tiil^ 
are clearly mentiooed f but this information does 

* As all the Greek editions of diese Problemdta ate scaree, I th^ 

here give the whole problem in the original. A<oeri ra vfXira xmnwrpm 

\ei/iinveri* ceytni *Ort tvMt* aura ^loun xaffa'tTtp*^, irt^uxc tToarrou 4 tVff 
Zuar/ne. Kou rif ifXif cofafAtywfuin^ ha/Mrpa Wffri, irXfOV ^Mtuya^croi xou rag ihof 
AxTtif»s ha rtn mpu9 rue 6«Xav wotpcarifiwwffKf ititKxtria^t rt ciriiroXii^ nmt 
ffXTOf T«v 0'ttf/btoeTOf Ti}f itXw Kott ivrvgytviTou o'^oSpa ha/ucovra. This piO* 

blem may be found also in the very scarce edition of Aristotle, bj 
Aldus, Venice 1495 ; in the edition of Sylburg, printed at Mechlin, 
p. S92 ; and in the Paris edition of the Prohlemata, by Coniade 

N^eobarius, 1541, 12mo : AXt^on^pw Aff^ha-ttws larpixa. awapriftMra xm 

^urtxa irpogxijjuara. In all these editions there is an addition, which 
however does not seem to belong to the problem ; and which, ai 
Sylburg says, is wanting in the oldest manuscripts. Theodore Gaza 
most not have found this problem in his manuscript, as it 19 not in 
his translation printed along with the problems of Aristotle, at Pariff, 
in quarto, without any date, with a preface by Martial Campiiia 
Catfaoffinus, though it contains the next problem : Quam ob ean* 
sam in speculis atque aquis dilucidis nostram speciem conspieeitf 
Taleamus. But it occurs. No. 132, in the edition of Politiait, 
printed at Rxris, in quarto, {Prostant in oedilus NicoliU BertM^. 
It is inserted also in the Latin edition of Various Problems ; Am8(6> 
led. apud Joan. Wsssbergios, l665, 12mo. p. 219. In all these the 
addition is wanting ; but it ia inserted m the following editkm : 
AUx. Aphmd. ProhUmattH^Qrtgee et Latine; Joatmis Dattimd 
studio illttstratet, Faristis 1541', ISma. The translation in thtt 
work I shall here transcribe :— ^Qoare vitrea specula splendeant plw 
rimom t Quontam stanni natura, quo tntus illinuntur, cum sit pd<* 
ludda, vitro ex se perspicuo eommista, magis resplendet, et radiot 
9aos per vitri exiguot meatus transmittens, ac extemam illius corporis 
fitciem dupiicans, reddit magnopere lucidam. Qnalitatum porro alrgs 
qatdem vires suas in profundum noquaquam transmittunt ; ut album, 
pignim, fulvum et hujuamodi^ aliae pcnitus transfundunt per trans« 
xnutationem, ut frigus, calor, siccitas, humor, quae propterea, ad 
'diiecimeD et comparationem supra dictarum, efiectrices qualitates a 
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n(A kad us one step further in the tustory of the 
art; as it is proved that the aJbove Alexander, who 
lived in the beginning of the third century, could 
not have written that work. The author, who 
must have been a physician, maintains the immor- 
tality of the soul, which Alexander of Aphrodisias, 
with Aristotle, denies. Some, therefore, have 
ascribed these problems to Alexander Trallianus, 
who practised physic in the middle of the sixth 
century ; but this is only a conjecture which no 
Me has as yet rendered probable, especially as 
there have been many physicians of the name of 
Alexander. The problem to which I allude is not 
to be found in every manuscript and edition ; so 
that it is doubtful whether it may not be the pro* 
duction of a later author than that of the rest of 
the book, particularly as it is certain that many 
who had it in their possession added problems of 
various kinds according to their pleasure. How^- 
ever this may be, it is evident that the author of 
this problem was acquainted with mirrors covered 
dt the back; and the expression which he uses 
does not merely imply that a leaf of tin was placed 
behind the glass plate, but that the tin in a liquid 
state was rubbed over it. The old French trans- 

philosophis et roedicis appellantur. - - A good account of the differ** 
ent editions of this book may be found in the edition of Aristotle 
IMTiBted ai Deux-Poot;s under the inspection of Professor Buhk* 
vol. i. p. 289. 
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lator thinks that the author speaks of windows j 
but that opinion is undoubtedly false.* 

Of as little importance as the above passage 
of Alexander, is another of Isidore, often quoted 
in support of the antiquity of glass mirrors. On 
the first view it appears to be a testimony of great 
weight; but when closely examined it becomes 
reduced to very little. " Nothing/' says he, ** is 
" so fit for mirrors as glass.f " Abat and others^ 
who have considered these words as decisive, make 
less hesitation to ascribe to the sixth century, in 
which Isidore lived, a knowledge of mirrors co- 
vered on the back with tin and quicksilver, as the 
same writer, in another place, observes, that quick- 
silver can be kept in no vessel but one of glass. J 
It is very true that a glass filled i^vith that semi-, 
metal will form a very good' mirror ; but I am of 
opinion that this may have been long known be- 
fore people thought of making an amalgam of tin 
and quicksilver in order to cover the backs of 

• Pourquoy reluient les fenestres de verre si fort ? Pourtant que 
la nature de Testain, diuquel elles sont bastles par dedans, fort clere^ 
meslde avec le verre cler aussi de lui mesme reluyst d'avantage ; et le 
quel estain outrepassant ses raions par les petits pores du verre, et 
augmentaat doublement la face exterieure du dit verre, la rend 
grandement clere. Les prohlemes d^ Alexandre Aphrod. — traduit de 
Grec en Franpoh — par M. Herret. A Paris 1555, 8vo. p. 50. n. 
131. 

t Origin, lib. xvi. 15. p. 3^4. 

X Servatur autem melius in vitreb vasis ; nam cseteras Ihaterisn 
perforat. Orig. xvi. 18, p. 396. 
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mirror^. Th6 first passage, which is properly the 
one of any consequence, loses its force when it is 
seen that it is taken from Pliny and copied incor- 
' rectly. The latter says, that one can give to glass 
every kind of shape apd colour, and that no sub- 
stance is more ductile, or fitter to be moulded into 
any form.* Isidore, as is usual, says the same 
thing, and in the same words, except, that instead 
of sequacior he substitutes speculis aptior ; so that 
the mention of a mirror is altogether unexpected, 
and so little suited to what goes before and what 
follows, that one must believe that this alteration, 
occasioned perhaps by the similitude of the words, 
or by an abbreviation, was not made by Isidore, 
but by some transcriber. f But even if we believe 
that Isidore himself spoke of glass being used at 
that period for mirrorsf we are not able to com- 
prehend, from what he says, how glass mirrors 
ivere made in the sixth century. 

I have met with no information respecting this 

subject in the whole period between the age of 

• 

' • Fit et album et murrhinum^ aut hyacinthos sapphirosque imi- 
tfatum^' et omnibus aliis coloribus. Nee est alia nunc materia se- 
quacior, aut etiam picturse accommodatior. Maximus tamen honos 
^n candido translucentibus, quan^proxima crystalli similitudine. 
Lib, xxxyi. cap. 26, p. 759* 

t This reading in Isidore, however, must be old, for it is 
quoted by Vincentius Bellovacensis, lib. vi. cap. 77> p. 415. He 
quotes also the words of Pliny, lib. vii. cap. 77, p. 474, but with a 
little variation as follows: Nee est materia sequacior vel picturae 
scilicet accommodatior. 

VOL. III. ^ O 
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Isidore end tbe eleventh century. About the year 
1 1CX>, at least as ie supposed not without proba- 
bility, Athazen the Arabian nrote liis weli^knowa 
treatise on Optica,* in v?hich I conjectured that 
I should find mention made of glass mirrora; 
but I searched that work in vain, though I must 
confess I did not read it through entirely. Where 
he begins his catoptrical lessons, he, however, 
often speaks of iron mirrora, by which we may 
understand mirrors of the best steel. In explain- 
ing a certain phenomenon, he says, that the cause 
of it cannot be in tJie darkness of the iron mirror, 
because, if a mirror of silver be used, the same 
effects will be produced, f Would he not OD 
tins occasion have introduced glass mirrors, had 
he been as well acquainted nitb them as vtitii 
those already mentioned? At first, he never speaks 
of mirrors without adding of iron, of silver; but 
be mentions them afterwards without any epithet 
ef tlie kind, 

AM these m^irrors I lind also in the Optics of 
Vitello, J who wrote in the middle of the thir- 
teenth century, in Italy, a country which was at 

* Opdcos thsMurui Alhaseok, Aubi«,— iwm Viutlonia Libri i, 
Omnes instaurati a Freiletico Risuero. Basilie 157B. fol. 

t Page lUS. 103, IO(J- SpBcutuni fefreum.~~Sed dicn Uiquii, 

cBuasam hujui tei e«K nigtadiuem speculi ferrei, vermn qiia# 

hoc noil lit in cauaia, pslam ex eo ost, quod, loco speculi ftnm, Mb 
i^iitco [lOiJto, Badcm atridil probatio. 

X Page lyl. >ySi I9S, 107. Speculum e tbrro m undo. 
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^beA tMM kiiBAst Jhe oiily oA6 whefe the nrti 
ictomfaedi^ That author hai^y indeed, bdrrovted 
•great dbal firom Alhaae^ tiioagh there are many 
Ihingef of hts (ywb^ anid hk gives isn Account of some 
tfk'f^ritoentS'On tbe i%fract»n^ power of ghifss ; but 
Is never^ as* fer as I have observed, ihentioni 
gkws niirrofS/ Whctiier Jordamii Netnorarius, or 
NeiHoratiiiSf who altid wrote, ki tbe thirteenth ceO'' 
tbrjy k Book De ipeti^mm mtura^ maJces men- 
tion of them, I do not know, because I have never 
iMbd a» opportunity of seeing tliat work. I am of 

It is in the thirteeritfi century however that t 
fiad the first undoubted mention of glass mirrors 
tm^teSt at the back with tfel or tead, Johannes 
Pfeckham, of f'ecclani, ah English J'fanciscan 
ttonk,. who taught at Oxford, Paris, and Rome, 
W6A who died in 1292^ wrote about the year 1279 
ft tt^&e&tt 6f biptics, \Vhich was once printed, with 
the title oi JoharmisPisaniPerspectiva communis.^ 

* Bajle^ Diction w Histo^. vol. iv. ^. 462. 

^ FabiicitB, in BthliM, medii avT, vol. iv. p^ 331, says it was 
|Kii»feed- at Venicei Wolf, in Unterrichien von mathematisehen 
tliktffieTfy quotes^ an edition printed at Cologne in l624, eleven 
ihBcte ipaftoi. 'By the friend^ip of professor R^ss, I have now 
h^Sare tketMoR fbllowing scarce edition: Perspeciiva Joannis Pisanl 
j/ixgU&y vtrt- reHgiosi', vulgo communis appellata. - ^ In gymnasio 
Liphenm ^meHdQia qiqtxe injtguris quam diligentisswie recttfictUd, 
Tkifftyoeiight leaves^ small folio, with monkish writing, and a hroa^^ 
margin, on which the coarse figures are printed. At the end stands? : 
Eapik^ Perspeetiva Pisani communis dicta, in felici gymnasio 
liiponwi eiik^adbte reviMqiie. Impressa arte et sollof tia Stfooei^ 

S 
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In this work, besides mirrors made of iron, sted' 
and polished marble, the author not only speaks 
often of glass mirrors, but says also that they were 
covered on the back with lead, and that no imager 
was reflected when the lead was scraped off.* 
Vincentius Bellovacensis f speaks in a manner still 
clearer, for he tells us that lead was poured over 
the glass plate while hot. To the same century 
also belongs the testimony of Raimundus LuUius, j; 

Martini Herbipolensis. an. dom. 1504. Respecting this edition/ 
and the name Pisanus, which seems to have been a bye-name gifca 
by some one to Peckham, compare Einleiiung zur maihematiickm 
h&cherkenniniss, part ix. p. 280 and 284. 

* Si res in speculo ostenduntur per radios reflexos, ut jam patet 
igitur perspicuitas, per quam species in profundum ingreditur tpe* 
culi, impeditur, non expedit visionem, quoniam reflexto est a denso 
per primum hujus, quia densum est, propter quod specula vitrea 
sunt plumbo subducta. Quod si^ ut quidam labulantur^ dyapho- 
neitas esset essentialis speculo, non fierent specula de ferro et calib^ 
et a dyaphoneitate remotissimis. Nee etiam de marmore politog 
cujus conirarium tamen videmus. In ferro autem et hujusmodi^ 
propter intensionem nigredinis, non est eflicax speculatio. In qui* 
husdam tamen lapidibus debilis coloris multo clarior est speculatio 
quam in vitris. Propos. 7. 

In speculis vitreis plumbo abraso nihil apparere. Propos. 4« 

f Metalla videmtis esse specula, quando pollta sunt et tersa, ut 
ferrum, argentum et talia. Idem quoque videmus de quibusdam 
politis lapidibus - - - Argentum bene poiitum inter omnia metalla 
melius est speculum, quia in colore magis accedit ad diaphanum* 
- - - At inter omnia melius est speculum ex vitro et plumBo, quia 
vitrum propter transparentiam melius recipit radios, plumbum noa 
habct humidum solubile ad ipso, uude quando superfimditur plum- 
bum vitro calido - - - efficitur in altera parte terminatum valde ra^ 
diosutn. SpecuL natur. ii. 78. p. I2g, 

} In speculo vitrtun existit inter plumbum et aerem et figuram 
jeiv^ coloTem qui ei praNentatur. Ars magna^ cap. Ixvii. p. dl?* in 
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Roger Bacon,'* Antonius di Padua,f and Nice- 
pfaorus Gregoras,J who died after the year 1360.§ 
. That this invention cannot be much older, we 
have reason to conclude, because glass mirrors were 
extremely scarce in France even in the fourteenth 
century, while mirrors of metal were in common 
use ; and we are told that the mirror of Anne de 
BretagnC; consort of Louis XII, was of the latter 

LuUii Operq, qucB ad inventam ah ipso artem pertinent, Argentorati 
1607» 8vo. 

. * Imago major fit per reflexionem a speculo, quia specalum den- 
fom est, et habet plumbum ab altera sui parte, quod impedit spectei, 
et ideo speculum habet unde recipiat imaginem et reddat. Opus 
inajus, edidit S Jelh. Londini 1733. fol. p. 340'. 

^ Speculum nihil aliud est quam subtilissimum vitrum. Dominica 
y post Pascha, p. SIO. In Francisci Assisiatis et Antonii Paduam 
Opera, Lugduni 1 633, fbl. 

\ "Edffi yftfi »0U i^ucXafv xaTQXTpa^ xou ex fftZripw, xou c^ ahXi^s (i\rig. Sunt 

•nim ex vitro specula et ex chatybe et alia materia. Nicephori 
Scholia in Synesium, at the end of Synesii Opera> interprete Dio- 
Djsio Petayio. Lutetiae l6l2, fol. p. 419. 

^ In the collection of antiquities at St. Denis, an ancient mirror 
was shown, which was said to have belonged to Virgil. It was 
oval, and, before Mabillon let it fall, was fourteen inches in length, 
and twelve in breadth, and weighed thirty pounds. It is transparent, 
and of a brownish-yellow colour. According to experiments made 
on purpose, it was found to consist of artificial glass, mixed with a 
considerable portion of lead ; and as it had been preserved in the 
above collection from the earliest periods, the practice of adding lead 
to glass must be very old. But whether this mirror was covered at 
the back, and how it was covered, though these are the most im- 
portant points, I find no where mentioned. In the collection of the 
Grand Duke of Tuscany there is a piece of the same kind, said also 
to have been the mirror of Virgil. See Le Feil, Kunst nufglas zu 
malen, Numberg 1779, 4to. p. 23, and Hist, de fAcad. des sciences 
4 Paw, ann^e 1787> p« 413. 
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kind.* Metal inirroFs also were made *nd enir 
ployed in "Persia aad the East, where indeed an^ 
cient usages continued longest, and ^ass mitEors 
were not known tliere till the commencement of 
the European trade with these remote regions. 
The former are still preferred in those countries, 
because they are not so liable to break, aad can 
be preserved better in a dry hot climate than tbs 
amalgam of the latter. '|" 

Respecting the progress of this art, I know nOf 
thing more than what follows : At first, melted 
lead, or perhaps tin, was poured over the glass 
plate while yet hot as it came from the furnace. 
This process agrees with that which, since very 
early periods, has been employed in or around 
Nuremberg for making convex mirrors by blow- 
ing with the pipe into the glass-bubble still hot a 
metallic mixture, with a little resin or salt of tartar^ 
which prevents calcination, and assists the fusiqn. 
When the bubble is covered all over in the ii]^id^ 
and after it has cooled, it is cut into small round 
mirrors. This art is an old German inventipn, 
for it is described by Porta :J; at)d Garzoni,^wbfl 
both lived in the beginning of the sixteenth cen» 
tury, and who both expressly say, that it was 

■ Tliia is related by Villaiet id hia ooatinuBtloD of Hiiloin dt 
France, begun by Velly. Patia 1763, tonieid. p. 1*3, 

t Voyage de Chardin. Roufo I7B3, 8vo. iv. p. 969. 

} Magia natural. Kvii. 9B. p. 6lti. Zak«, Oeuiui »tifinaim 
Herbipoli i6a6, fol. iii, p. 17J. 

§ Piazza uaivereole, disc. 145, p. 383. 
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then commoii io Gertnaaji Curious foi^igmrs 
niUm attempted to karn it,- and imagined tbtt tha 
Crermans kept it a sdcreti Mr. Boyk* made Tari^ 
0i|8 experimentB in ovidr ta diseoter the process ; 
iod the secneeavjof tbeBi^yid Society endeavoared^ 
ibj meana of tile ambussador from Charlea il^ 
wfa<^ pertiaipf' ahoilt VSTOr resided at Ftamckforl^ 
tD oiH:un a kmnrtedge cfh; but did not f^tcceei^ 
ttti H ei aare li^ by Leibtti(lz.f 1$ was called the 
art of preparing mirrova without feol ; and it waa 
kigMy esteemed, beeeaise it was supposed that it 
aii|!hl; be usefa) toi those fe»d of cal<^tncs, by m* 
aibtin^ Mkem- to forai conn^eis and comave miirops 
tkemselves. This acoouift of Imbrntiz sQiem» to 
bave led Mr. Von Murr:^ into a smatt etrofy miA 
inchiced bini to believe that the art of making' oon^ 
van inirroFs without foil was first found out at Nu^ 
ramberg in 167(X. i introduce this remark because 
i flatter mysdf be will not be displeased that I 

* De utilkate philo^ophiae n^tor. experlmentahs. Lindavki 
1^, 4to. exercit. viii. § 46, 48. p. 536. The original was printed 
at London in l664. 

f MiBoeUane& BeroliamisKa^ torn. i. p. Sd3 : De afte NbrtmbdV 
IpDsi specula ?itrea conficiendi sine foliis. I find this account ia^^ 
aerted also in Historisch-diplomatisches magazin fur das vaterlan4» 
Nbraberg 17S1, 8V0. i. p. 1 15 ; but nothing further is said respecting 
Ae arty than that it was daily used in tht glass-hou8e&. Hadl I ail 
Qp|»Qrtunit^» I should make experimeato of every kind in drd^r 19 
discover a method of forming plane mirrors also in the like mannes, 

X Beschreibung d^r merkwiiidigkeiten in N^rnberg, 1778'^ sVow 
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make the above service, rendered by his native 
city, to be a century and a half older. These small 
convex mirrors, which reflect a diminished, but a 
clearer image than our usual mirrors, are per^. 
haps made still, though they are not now carried 
I round so frequently for sale in Germany as they 
were thirty years ago, at which time, if 1 remember 
right, they were called (^ochsen-augen) ox-eyes. 
They were set in a round painted board, and had 
|L very broad border or margin. One of them, in 
I my possession, is two inches and a half in diame- 
► ter. It is probable that the low price of plane 
^mirrors, when glass-houses began to be more nu- 
merous, occasioned these convex ones to be little 
sought after. The mixture employed in making 
them, was, according to Porta, antimony, lead, and 
colophonium; but according to Garzoni it was 
una mistuTO di piombo, stagno, marches'ita d'ar- 
gento, e tartaro, which in the German edition is 
translated very badly, " lead, tin, flint, silver, and 
tartar." The following observation perhaps is not 
altogether useless ; Colophonium, which is em- 
ployed on many other occasions for soldering, 
was formerly called mirror-resin, and was sold 
under that name even in the beginning of the pre- 
sent century. Frisch assigns no reason for this 
Appellation, and Jacobson gives a wrong one, viz. 
Its having a bright shining surface when broken. 
The true reason was the above-mentioned usej 
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and as that is now very little known, it is called 
from that to which it is principally applied, violin- 
resin. 

It appears, that, instead of pouring melted mebd^ 
over plates of glass, artists for some time applied 
to them the before-mentioned amalgam of tin, or 
covered them in some other manner, perhaps in 
the same as Boyle covered concave glasses in the 
inside.* Porta however saw almost t!ie same pro- 
cess employed at Murano as that which is still 
followed at present. The tin hammered to thin 
leaves was spread out very smoothly; and quick- 
silver was poured over it, and rubbed into it, either 
with the hand or a hare's foot; and when the 
tin was saturated it was covered with paper. The 
glass, wiped exceedingly clean, was then laid 
above it; and while the workman pressed it down 
with his left band, he drew out very carefully with 
his right the paper that lay between the tin and 
|iie glass, over which weights were afterwards 
placed.^ This much at any rate is certain, that 
the method of covering with tin foil was known at 
Murano so early as the sixteenth century,+ and 

• Page 536. The receipt may be seen Iranslaled in ihal well- 
known work, Craker's Mahkr. Jena 1778, avo. [i. 431. 

+ Magianatural. xvii. 22. p.tflg. The whole procfss ia described 
fav Zahti in a manner 9li1l dearer. See his work before qiioied. 
Hatlsoeker alao gives directJona for covering concave mirrors in the 
like manner, in Acta Berolin. i. p, sUs. , 

I Wecker, in hii book De lecrelis, lib. x. p. 572, leenis to soy, 
f)iatODe mmt lay the saturated tin leaf so carefully on the glass plate. 
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therefore it is much older than J. M. Boffinami 
sii{>pose8.* To coiMrlcuile, whether this iogenioiil 
intention belongs to the Venetians, as sevend 
later, and particularly Italian, writers Qsaer% I 
Gcin neither prove nor contradi<^; but it i$ ivdl 
lenov^n that till about the end 6f the aeventeetidl 
eentury their mirrors- were sold all oiver Europe 
and in both the Iiidiea. After that period fbt 
glaas-hottses io other eotintrieft were improved^ 
and new ones eetablkhed ; and the diseoviery madi 
in France, that ^ass^ tike metal, couM be cMt 
into much larger plates than had been before pM* 
pared by blowing and rolling, wa^ m more IhaM 
one respect prejudteial to the sale ol those* OMute 
at Venice* 

So ^rly as the year I6S4, attempta were madu 
in France to establish glass-houses for maoufiuv 
turing mirrdrs, and EastacheGrandmont obtamed 

that- no air can settle between them. According to Garzoni, tl)6 
tin leaf is spread out on a smooth stone table^ and after if has beeil 
nibbed oyer with quicksilver, the glass is placed above it. 

* Amaig^oi^ ex parte uoa Jovis et p^bus ttibut Mercurii vivi 
ad posiicam speculorum superBciem obducendam usuale habetu^ 
quamvis Veneti hodie ex tempore tale confieiant impositae fbtune 
speculi superficiei interiori laminae Joviali tenuiori Mercurium 
.vivum superafFundendo, illius meatus in moraento subiBtiaQt*, atque 
amalgama relinquente, residuo fluido mox dttergendou Jcia ioiot 
raiorii chemici Altdorfini, Norimb. J 7 19, 4tQ. p. S4s5.-*-It appears 
to me, that the process is here described at if the. glass plabe wecafifit 
covered with tin leaf and the. quicksilver afterwards; poured arco ift 
It is described inythe same manner hsf Macquer m.Algemi iftgr^fi 
der chemie, edition of Poroer, ii. p. 636. Of that ueed al^ praseat I 
have given a short account ia AnleUun§ zur Uekaohgis^ ju 94Ai. 



a patent for that purpose ; but hie undertaking was 
not attended with success. As Colbert exerted 
hiBQself very much to promote manufactures ol 
every kind, Nicholas de Noyer proposed to makft: 
mirrors according to the Venetian metbod. This 
plan was adopted by Charles Riviere, sieur diB. 
Preni, valet-de-chanibre to tlie king; and having 
procured the royal permission, he sold it aiter< 
wards for a large sum to De Noyer, who, in 1 665, 
received a confirmation of the patent, and an adii 
Vance of 12,000 livres for four years, on conditioik 
of his procuring workmen from Venice, who, after 
serving eight years in the kingdom, were to be 
Caturahzed. De Noyer was joined by several 
more, who entered into partnership with bina^ 
and particularly by one Poquelin, who had hi? 
therto carried on the greatest trade in Venetian 
mirrors, and who engaged workmen from Murano. 
The glass-houses were erected at the village of 
Tourlaville, near Cherbourg, in Lower Normandy. 
After the death of Coibeit, who was succeeded by 
Louvois, the ciiarter of the company was in 1684 
renewed for thirty years longer, and at tliat period 
Pierre de Bagneux was at the head of it. 

Scarcely had five years of this period elapsed, 
when, in 1688, Abraham Thevurtinacie a proposal 
to the court for casting glass miiTurs of a much 
larger size than any ever before made. This plan, 
after an accurate investigation, was approved ; and 
in the same year he received the royal permissioa 
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to use his invention for thirty years, but it was not 
registered till I6y3 or \69i. The first plates were 
cast at Paris, and astonished every artist who sail 
them. They were eighty-four inches in heigl 
and tit'tv in breadth. In order to lessen the es- 
cesaive expense, the glass houses were erected at 
St. Gobin, in Picardy; and to prevent all dispute 
with the old privileged company, Thevart was ex- 
pressly bound to make plates at least sixty inches 
in length, and forty in breadth, whereas the largest 
of those made before bad never exceeded forty- 
five or fifty inches in length. On the other hand, 
the old company were alloived to make plates of a 
smaller size, and were prohibited from employing 
any of the instruments or apparatus invented by 
Thevart. These however had not been so accu- 
rately defined as to remove all cause of litigation 
between the companies, and for that reason per- 
mission was at length granted, in 1695, for bolb to 
be united into one, under the inspection of Fraa- 
9ois Plastrier, to whom the king in 1699 sold tlie 
palace of St. Gobin. After this they declined so 
rapidly, that in 1701 they were not able to pay 
their debts, and were obliged to abandon several 
of the furnaces. To add to their misfortune, some 
of the workmen whom they had discharged, retired 
to other countries, which were already jealous of 
the French invention, and wished to turn it to their 
advantage. The French writers assert, that their 
attempts never succeeded, and that most of tha 
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workmen returned again to France, when a new 
company was formed in 1 70S, under the mwaafp^ 
ment of Antoine d'Agincourt, who by prudent 
oeconomy improved the establishment^ so as to 
render the profit very considerable. At present, 
mirrors are cast as well as blown, both at St. 
Gobin and at Cherbourg; and in 1758 the price 
of them was greatly reduced, in order probably 
to weaken the competition of the foreign glass- 
bouses, among which there are many not inferior 
to the French. 

This short history of the glass manufactories in 
France is collected from Savary * and Expilly.f 
A more particular account perhaps may be ex- 
pected of the inventor, of his first eitperiments, 
|k and of their success ; but notwithstanding a strict 
search, I have not been able to find any further 
information on the subject. We are told only that 
bis name was sieur Abraham Thevart, though 
the historians who record that circumstance have 
filled their pages with uninteresting anecdotes, and 
even with the vices of many of the courtiers of 
the same period. 

The principal benefit which has arisen to the 
art from this invention, properly is, that much 

* Tome iii. p. 87. art. Glace. A translation of it has been in- 
serted in Gemeinniiizige natur- und kunst'tnagazin, i. p. 293. 

+ Dictionnairegeographiquede la France. Amsterd. 1 7^2, I770, 
fol. V. p 415. 1 he article however seems to be taken from Savaiy. 
Some additions may be found p, 67^ 
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larger mirrora can be obtained than foraerly; for 
when attempts were made to blow very large 
plates, they were always too thin. Casting, how- 
erer, besides great expense in apparatus,* requires 
so many expert workmen, and so tedious and se- 
'Wre labonr, and is accompanied with so much 
dan^r, that it is only seldom that plates of aa 
extraordinary size succeed, and the greater pari oi 
tberai must be cut into smaller plates which nnght 
iiave been blown. Tliose cast are never so even 
and smooth as those that have been blown; they 
require tiierefore a great deal of polishing, aad on 
tfiat account must be very thick. The monstrous 
mass requisite for a mirror of the largest sizc^ 
stands ready melted in a very frail red-hot earthen 
pot, which is taken from the furnace and placed ^ 
Bpon an iron plate, strongly heated, that the mast 
May be cast upon it into a glass plate. The 
ktter must then be speedily conveyed to the 
cooling furnace, and if it be found free from 
feults, it is ground, polished, and silvered; but 
the last part of the process is generally done at 
the place where a purchaser can be found fiw 
M> expensive an article, in order that less loss may 

■ A furnace for casting large glass plaUs, before it is lit to be >et 
at work, costs, it is sjid, 3,500i. It seldom lasts above three yeat^, 
and evfn in that time it niusi be repaired every six niootha. It takes 
«ix mfiri\lis tt) rebuild it, and three nionllis to repair it. The melN 
ing-p')ts Hre as big as large hogsheads, and contain above SI30 weight 
ofnKlal. If oneof theni harst in the furnace, the lost of the 
and time iimoants to Shot. Tbass. 
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be sastaiaed in case it should happen to break by 
tbe way. 

Tbese great difficulties, nhich have excited 
the astonishment of every one who has seen the 
process, aud timl uf finding sale for so expensive 
and magnificent wares, have oljliged artists to 
netorn to the old metho.i irf blowing: and;many 
have been so fortunate in improving tiiis branch 
of manufacture, that plates aie formed now by 
blowing, sixty-four Flemish inches in height, 
twenty-three in breadth, which it was impossible 
malLe before but by casting, 

Tiae mass of matter necessary for this purpose, 
webbing more tiian a hundred pounds, is by the 
workman blo^vn into the shape of a large bag; it 
is then reduced to the form of a cylinder, and 
being cut up, ie, by stretching, rolling it with a 
smooth irtui, and other means not yet known but 
to those employed in the art, traDsforoied into ap 
even plane. 






GLASS-CUTTING. ETCHING ON 
GLASS. 
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i DO not here mean to enter into the history of 
(dgravivig on stone, as that subject has been al- 
ready sufficiently illustrated by several men of 
IpSarning well acquainted with antiquities. I shall 
«ily observe, that the ancient Greek artiats fori 
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ed upon glass, both raised and engraved' figures j 
as may be seen by articles still preserved in col^ 
lections, though it is probable that many pieces 
of glass may have been moulded like paste ; fiir 
that art also is of very great antiquity.* It ap- 
pears likewise that they cut upon plates of glass, 
and IfAlow glass vessels all kinds of figures and 
ornaments, in the same manner as names, coats 
of arms, flowers, landscapes, &c. are cut upon, 
drinldng-glasses at presentf If we can believe 
that learned engraver in stone, the celebrated 
Natter, the ancients employed the same kind of 
instruments for this purpose as those used by the 
moderns, j: They undoubtedly had in like manner 
a wheel which moved round in a horizontal direc- 
tion above the work-table, or that machine which 
by writers is called a lapidary's wheel. § 

If this conjecture be true, what Pliny saysjl re- 
specting the various ways of preparing glass is 

* Traitd des pier res grav^es^ par Mariette. P^ris 17^0^ fol. i. 
p. 92, 210. 

f If I am not mistaken^ the two ancient glasses found at Nismes, 
and described in Caylus* Recueil d^antiquitis, ii. p. 36d> were both of 
this sort. 

X Trait^ de la m^thode antique de graver en pierres fines^ com« 
par^ avec le methode modeme ; par Laur. Natter. Londres 1754. 
fol. 

§ I say by wrlurs, because I nevei^ heard that word used by 
workmen ; and the same is the case with the word Jntte, which, 
though common in books, is in most glass-houses not known. 

II Aliud flatu figuratur, aliud torno teritur^ aiiud ai^genti mod^ 
CRlntur. Lib, xxxvi. 26. p. 758. 
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perfectly intelligible. It is turned, says lie, by thai 
wheel, and engraven like silver. In my opinio!! I 
we are to understand by the first part of this sen* I 
tence, that the glass was cut by the wheel, liW'l 
stone, both hollow nnd in relief, though it is possibl^l 
that drinking-cups or vessels may have been form^^j 
ed from the glass metal by means of the wheel I 
also.* In the latter part of the sentence, we must*! 
not imagine that Pliny alludes to gravers like thosS T 
used by silver-smiths, for the comparison will noti 
apply to instruments, or to the manner of worki'l 
ing, which in silver and glass must be totally ( 
different; but to the figures delineated on the I 
former, which were only cut out on the surface in"] 
a shallow manner; and such figures were forraedH 
on glass by the ancient artists, as they are by our 
glass-cutters, by means of a wheel. 

Many, however, affirm, that the art of gl 
cutting, together with the necessary instruments,^ 
was first invented in the beginning of the 17th'1 
century. The inventor is said to have been Caspaf j 
X^hmann, who originally was a cutter of steel] 
and iron ; and who made an attempt, which sue— J 
ceeded, of cutting crystal, and afterwards glassj j 
in the tike manner. He was in the service of theJ 
emperor Rodolphus 11, who, in the year 1603^ 

* or ihi) kind were the calkei auduces of Maitial. xiv. gi, anf'l 
itaoie cups which ofcEn broke when ihe artist wished to give theotfl 
the finishing touch. 

VOL. MI. t 
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besides presents, conferred on hioa the title of la- 
pidary and glass-cutter to the court, and gave liiin 
a patent by uhich ever) on? except himgelt' was 
forbiddeo to exercise this new art. iJe worked 
at Prague, where he had an assiiitant named Za- 
charias Belzer; but George Schwanhard the elder, 
one of hi& scholars, carried on the same business 
to a far greater extent. The latter, who was a 
son of Hans Schwanhard, a joiner at Rothenbur^ 
was born in 1601; and in I6l8 went to Prague 
I to learn the art of glass-cutliog from Lehoiaiui. 
I Sy hie good behaviour he eo much gained the 
r IBSteem of his master, who died a bachelor in 16S3, 
I tbat he was left his heir; and obtained from the 
emperor Rodolphns a continuation of Lebmacui's 
patent. Schwanhard, however, removed to Nu- 
remberg, where he worked for many of the prin- 
cipal nobility ; and by these ineaos [procured to 
tiiat city the honour of being accounted the birth- 
place of this new art. In the year 1^53 be 
worked at Prague and Ratisbon by command of 
the emperor Ferdinand III, and died in 1667, 
leaving behind him two sons, who both followed 
the occupation of the father. The elder, who 
. had tlie same christian oame as the fatlier, died so 
early as 1676; but the other, Henry, survived him 
several years. After that period Nuremberg pro- 
duced in this art more expert masters, who, by 
improving the tools, and devising cheaper me\X 
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of employing them, brought it to a much higher 
degree of perfection.* 

That the art is of so modem date, seems to be 
confirmed by Zahn, who speaks of it as of a new 
employment carried on, at that time, particularly 
4t Nuremberg, He describes the work-table, as 
well as the other instruments ; and gives a figure 
of the whole, which he appears to have considered 
as the first-t It may be seen, however, from 
what I have already quoted, that this inventioa 
does not belong entirely to the moderns; and, to 
^qy that the ancients were altogether unacquaint- 

• This account may be found in Sandrarfs Teulschc ahadevtitf 
|ro]. i- part S, p. 3M, where the expreu words of the Imperial 
nKnt 9ie giveni but in tlie new eililioa by Dr. Volkman very 
little of it has been relained. Besides many olher fmlla of this edi- 
tion, much valuable iuformation respecting the German aitisU baa 
httn Oinkted. Those who may be desirous of writing on the present 
^b^t must have the first edition. GDmpare also D^pdmayr, 
Nacbticht von NSTnberg. kSnitlern, p. S31, 233, 237- 

■}■ Non ita pridem innoliiit pulcerrimiini artiRcium quascunque 
faUagUies etiam contrafactoras, quascunque (iguras, notas ct scrip- 
fUfai cunosisiime in vitra incidendi ; prmcipue aulcm vitra potlora 
illosoleDtomari. Norimbergae modofuitarlifei, i^iii imagines con- 
trafacturas artiRcioaissime ii^cm kicidcndo enbibuit. Vidi tale 
fitrum poioriutn ab eu elaboratum son adeo magnum, cujusdam, 
l^cqu* GerHiMiiie ejGgieai nitiiliseime ac perfecliisime prae^ntans, 
pretio (juadraginta imperialium ab eodein coemptum j raulio auteni 
Wty^iic adbuc prelii alia ab eodrm artifice confecta audivi arte sin- 
gularbsima, qua incidendo ac inlervndo ita eUigial ima^nei, ut non 
inUiUc ac impressae compareant, velut in ils vitris que coinmunitec 
distrahuritur ac veiidanlur, sed emiutaut et cilenl claliurei, perfec- 
l^HU^eqtie sint expolilie. Oailui arJificiaJ. iii. p 79. In llie lait 
part of this qaotatiun Zahn alludes to images which were af&xed to 
glass-ware inteudcd for c 
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ed with it, would be doing tiiem an injustice* It 
was forgotten and again revived ; and this is tb* 
opinion of Caylus.* 

I must here remark, that, before this inyedtlodi 
there were artists, who, with a diamond, cut ot 
engraved figures on glass which were every where 
admired. Without entering, however, into th6 
history of diamonds, which would require mora 
materials than I have yet been able to collect, I 
will venture to assert that the ancient artists em* 
ployed diamond dust for polishmg or cutting other 
kinds of stones. Pliny f speaks of this in so clear 
a manner that it cannot be doubted. The same 
thing has been repeated by Solinus, ^ Isidore^ ^ 
and Albertus Magnus, || in a manner equally 
clear, and Mariette ^ considers it as fully proved ; 
but it does not appear that the ancients made any 
attempts to cut this precious stone with its own 
dust: I mean to give it different faces and to 
render it brilliant. Whether they engraved on it 
in that manner I cannot pretend to decide, as 
the greatest artists are not agreed on the subjectp 

■ 

* Recueil d*atitiquit^s, ii. p. 363. 

f Expetuntur a scalptoribus, ferroque incladuntur, nallaa noik 
duritiam ex facili cavantes. Lib. xxxvii. 4. p. 773. 

X Fngmenta scalptoribus in asum iosigniendae cujuscunque moA 
gemmae expetuntur. Cap. 62. p. 5g. 

§ Adamaniis fragmentis scalptores pro gemmis insigniendit per* 
forandisque utuntur. Origin. xvL 8. 

II Hie lapii peD^rat ferrum et ceteras gemmas omnes^ pnstec dui- 
'ybem, in quo vetinetur. De miner, lib. ii. 2. 

«[r Mariette, TraiU des pierres gravies, i. p. gO and 156. 
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:Mariett6* denies that they did ; \vhereas Natter f 
seems not to deny it altogether, and Klotz ;{: con- 
fidently asserts it as a thing certain. But the last- 
mentioned author knew nothing more of this cir- 
cumstance than what he had read in the above- 
quoted writers. 

The question which properly belongs to my sub- 
ject is^ whether the Greeks and the Romans used 
diamond pencil #R>r engraving on other stones^ 
That many ancient artists assisted their labour by 
them, or gave their work the finishing touches, 
seems, according to Natter, ^ to be shown by va- 
rious antique g^ms. But, even allowing this to 
have been the case (for, at any rate, I dare not 
contradict so eminent a connoisseur), I must con- 
fess that I have found no proofs that the ancients 
cut glass with a diamond. We are, however, ac- 
quainted with the means employed by the old 
glaziers to cut glass : they used for that purpose 
emery, sharp-pointed instruments of the hardest 

• Mariette, Traill des pierres grav^es^ p. Ibd. 

t In the preface, p. 15. 

% Ueber den nutzen der geschnittenen tteine. Altenbuig 176S. 
•fO. p. 42. How tiitle Kldtz^ who was so ready to remark and cri- 
ticise the faults of others^ was acquainted with the substances on 
which the ancients engraved^ may be seen in p. 44, where he says^ 
that the ancients engraved likewise on ambergrisv-]Perhaps, also, on 
cheese I He had read in his French author the word atnhre, but did 
BOt know the difference between amhre gris and atnhre jaune, 

§ P^ 10, 36. The same thing is asserted, by H. DoU« in 
p. Meusek Museum Jtir MUnstler. st. 13. 
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steel, and a red hot koii, by Hrhieh tiiey dkiMMl 
the rents according to their pleafiure.* 

The first mention of a diadadnd being ikitA fUt 
vrriting on glass occurs in th<g sikteebtli HUMtf^ 
Francis I. of France^ who was fond of tbs iltf^ 
sciences, and new inventions,-)* wrote the foUdWkig 
lines with his diamond ring upon a pane ef glass^ 
at the castle of Chambord, in order to let AoAft 
de Pisseleu, duchess of Estampes, kitf)^ tbAt ht 
t^as jealous : 

SouTtat femnic yariey 
Mfd habil qui 8*y fie. 

The historian recorded this not so much oA lit** 
count of the admonition, which is not new, ai 
because it was then thought very ingenious t6 
write upon glass, J About the year 156S, festootift 
and other ornaments, cut with a diamond, "wttt 
isxtremely common on Venetian glasses, Whitb, at 

* Le Veilj Die Kunst auf glas su malen. Numb. 1780, 4to* 

iii. p. 19. 

•f Daniel^ Geschichte ton Frankr. viii. p* 670. 

,X Le Veil, iii. p. I9. Where he found this totedbte^ bfpkfffftr, 
I do not know. It is not mentioned by Meieray, Catitekuniy or 
Laboureur ; nor does it occur in Galanteries des r&is de Ftattt^ 
Bntxelie 1^94. Svo. i. p. 145> which is all taken from ViBrillMi 
Bellay, in his Memoirs of the Duchess, says nothing of it. fcyll 
must also have been unacquainted with it, else he would hav6 inM* 
duced it into his long article on the Duckeste d^Eiiampet, Feiteipl 
it may be in Brantome's Dames galantes. The king^s ati^naintanM 
with that lady began in 1526. See DarAets Gesekkkte ton Avuln 
viii. p. 328. 
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£tM ptxiodj were accdunted the best.* George 
Sefan^tmhard the elcter was a great master in this 
Art;t and, in more modem times, John Rost, 
ab attist of Augsburg, omatHedted, in a very eu- 
rious manner mth a diamond pencil, some drink- 
iiog-glasses which w^e purchased by the emperbr 
Charles VI.J 

I no^ (iome to the art of etching on glass, 
which properly was the subject of this article. As 
that acid Which dissolves siliceous earth, and also 
glass, was first discovered in the year 1771, by 
Scheele the chemist,^ in sparry fluor, one might 
imagine that the art of engraving with it upon 
glass could not be older. It has indeed been made 
known by many as a new invention ;|| but it can 
be proved that it was discovered so early as the 
year 1670, by the before-mentioned artist Henry 
Schwanhard. We are told, that some aquafortis 

* Matthesius says^ in bis fifteenth sermon, p. g02 : " On the 
fceautiful smooth Venetian glass people'engraTe with a diamond all 
kinds of ornaments and figures." 

f Doppelmayr^ p. 232. 

X Von Stetten^ Kuntlgeschichte von Ang^burg/i. p. 434. 

{ Abhandlungen der Schwedischen Akademie, xxxiii. p. 122. It 
^ieserves to be remarked^ that Henkel^ in his Kleinen tchrifien, 
Dresden 1744. 8vo. p. 694 and 699, considered sparry fluor as a saline 
substance. 

n Monatschrift der Akademie der Kl&nste zn Berlin. Berlin^ 
1788. 4to. Sckriften der BerHnitchen fuUwforschenden Gesehchaft* 
ii. p. 319. Halle, Fortgesei%te magie. Berlin 1788. 8vo. i. p. 5l6. 
The last author says that the invention came frOm England, where 
it was kept very secret; but the honour of the second invention be* 
long^ to H. Blaproth. 
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Jiaving fallen by accident upon his spectacles, tha 
glass was corroded by it; and that be thence 
learned to make a liquid by which he could etch. 
writing and figures upon plates of glass.* How 
Schwanhard prepared this liquid I find no where 
mentioned; but, at present, we are acquainted 
with no other acid but that of sparry fluor which 
will corrode every kind of glass; t and it is very 
probable that his preparation was the same as thut 
known to some artists as a secret in 172K The 
inventor, however, employed it to a purpose dif- 
ferent from that for which it is used at present. 

At present the glass is covered with a varnish^ 
and those figures which one intends to etch are 
traced out through it; but Schwanhard, when 
the figures were formed, covered them with var* 

* Schwanhard, by the acuteness of his genius, proved what was 
before considered as impossible, and found out a corrosive so poweiw 
fill that the hardest crystal glass, which had hitherto withstood the 
force of the strongest spirits, was obliged to yield to it, as well at 
metals and stones. By these means he delineated and etched on 
glass, figures of men, some naked and some dressed, and all kinds of 
animals, flowers, and plants, in a manner perfectly natural; and 
brought them into the highest estimation. Sandrari, Teutsche Aka» 
demie, i. 3. p. 346. The same account, but nothing more, may b^ 
found in fVagensdlii Commentate de civttaie Norimhergensi. Alt- 
dorfi 1697. 4to. p. 154. Doppelmayr, p. 260, says: After 167O he 
accidentally found out by the glass of his spectacles, upon which 
some aquafortis had fallen^ becoming quite soft', the art of etching oa 
glass. 

t I say all glass, because many kinds can be corroded by the 
marine and vitriolic acids. See Baume, Experimental ckemie, iii, 
p. 302. 
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nish, and then by his liquid corroded the glass 
around them; so that the Bgures, which remained 
imooth and clear, appeared, when the varnish v 
removed, raised from a dim or dark ground. H^ 
perhaps, adopted this method in order to rendi 
his invention different from the art known loo] 
before of cutting the figures on the glass as if e 
graven. Had he been able, however, to investi| 
gate properly what accident presented to him, 
might have enriched the arts with a discoverj 
which acquired great reputation to a chemist, n^M 
hundred years after. 

I mentioned this old method of etching in relief 1 
to our ingenious Klindvvorth, who possesses great 
dexterity in such arts, and requested him to try it. 
He drew a tree with oil varnish and colours on 
a plate of glass, applied the acid to the plate in 
the usual manner, and then removed the varnish-i 
By these means a bright, smooth figure was proj 
duced upon a dim ground, which had a mud 
belter eft'ect than those figures that are cut inK 
the glass. I recommend this process, because I 
am of opinion that it may be brought to much 
greater perfection ; and Mr. Renard, that cele- 
brated artist of Strasburgh, whose thermometers 
with glass scales, in which the degrees and num- 
bers are etched, have met with universal appro- 
bation, was of the same opinion, when I meQ'^t 
tioned the method to him while he resided here,*! 
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banished from his home by the distorbantes in hift 
hative tountry. 

It is probable that Schwanhard and bis s6holart 
kept the preparation of this liquid a secret, as 
tiie receipt for that purpose was not made known 
tfU the year 1725, though it is possible that otte 
older may be found in some of those books wbidk 
treat on the arts. In the above-mentioned year, 
Br. John G^rge Weygand, from Goldingen in 
Courlandy sent ta the ^ttor of a periodical work* 
a receipt which had been written out for him by 
Dr. Matth. Pauli of Dresden, then deceased, who 
had etched, in this manner on glass; arms, land- 
scapes, and figures of various kinds.f We find 
by it that a strong acid of nitre was used, which 

* Bittlauer Sammliuig tur natur- u&d medicin-|^hichte. 

t 17^5. January^ p. 107. " Invention of a powerful aeid by 
which figures of every kind, according to fancy^ can he etched upoa 
glass.— When spirUus nitri per disiilloHonem has passed into ihb 
mcipieat, ply it with a strong lire» and when welidephlegmated* pour 
it» as it corrodes ordinary glass, into a Waldenburg flask ; then throir 
into it a pulverised green Bohemian emerald^ otherwise called hes^ 
phorus (which, when reduced to powder and heated, emits in the 
dark a green light), and place it in warm sand for twenty-four hours. 
Take a piece of glass well cleaned and freed from all grease by meaaa 
of a lye ; put a border of wax round it, about an inch in height, anil 
cover it all equally over with the above acid. The longer you let it 
stand so much the better, and at the end of some time the glass wiH 
be corroded, and the figures, which have been traced out with tnU 
phur and varnish, will appear as if raised above the plane of the 
glass.'* This receipt has beet) inserted by H. Krunitz^ in his CEko* 
nomische encychpedie, xu p. 6/8. 
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certainly disengages the acid of sparry fluor, 
though the vitriolic acid is commonly employed 
for that purpose.* That the Bohemian emerald 
Or hespkorus, mentioned in the receipt, is green 
sparry fluor, cannot be doubted, and will appear 
still more certain from the history of this species 
of stone, as far as I am acquainted with it, which 
I shall here insert. 

In the works of the old mineralogists, sparry 
Buor is either not mentioned, or is classed among 
their natural glasses and precious stones ; and in 
those of the first systematic writere it is so mingled 
with quartz, and calcareous and gypseous spars, 
that it is impossible to discover it. The old Ger- 
man miners, however, distinguished it so early as 
the sixteenth century, and called MJiuss; because 
they used it to accelerate the fusion of ores that 
were difficult to be reduced to that state. Agricola, 
who first remarked this, changed ihe German name 
into^Mor, an appellation, which, like many others, 
formed by him from German words, such, for 
example, as quarzum from gaarz, spatum from 
tpat, wismuihum, zinatm, coballum, &c. became 
afterwards common.f If a passage of the ancients 

• Klln<Jwotlh covers the glass with the ctrhin!; ground of ihe en- 
gnversj but in the Annals of Ckemhlry for 1790, ii. p. 141, a so- 
lution of ijinglsss in water, or a turpentine oil varnish, mixed wjih 
k little white lead, n reeiim mended. Complete inslnictionj for nc- 
^Ulring this art may be ibutid there also. 

+ Lapides sunt gemmarum siDiHes, sed ininiia duri, fluores, lieeal 
Buhi vtibum e verbo nprimeie, Dostri meiallici appellanl, apr, meo 
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can be quoted that seems to allude to sparry fluor^ 
it is that of Theophrastus, where he says, that 
there are certain stones which, when added Uf 
silver, copper, and iron ores, become fluid.* The 
first systematic writer who mentioned this kind of 
stone, as a particular genus, was Cronstedt 

Besides, being known by its - metallurgic use^ 
sparry fluor is known also by having the colours 
of some precious stones, so that it may be sold, 
or, at least, shown as such to those who are not 
expert judges; because the first time when heated 
in the dark it shines with a blueish green lustre» 
It is possible that sparry fluor may have been 
among the number of that great variety of stones 
which the ancients, with much astonishment, tell 
us shone in the dark ; though it is certain that 
the principal part of them were only light-mag- 
nets, as they are called, or such as retain, for a 
certain period, the light they have c^bsorbed in the 
day-time.f The observation, however, that sparry 
fluor emits light, after it is heated, seems to have 
been first made when artificial phosphorus excited 

judieio, inepte ; siquidem ignis calore, ut glacies soils, liquescunt et 
6uunt. Varii autemetjucundi coloreseis iusidunt, Bergmannus^ 
p. 466. 

• De lapidibiis, § 1 9. 

t The greater part of those passages in the ancients which relate 
to this subject have been collected by Du Fay, Bose, and Cohausea, 
See a paper on the light of diamonds in Physischen abkandiungen 
der Pariser academie, xi. p. 38. Discours sur la lumihredes diamanSg^ 
published at Gottingen in 1745 ; and Lumen novum phaspharis 
censuittf a Cohausmi. Aisstel. 1717> Svo. 
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the inquiry of naturalists and chemists ; and when 
they began to search, in their own country, tat 
stones • which, in the property of emittmg ligl^ 
might have a resemblance to the Bologna spar, 
ipade known about the year 16S0. It is well 
known that the latter is prepared for that purpose 
by calcination. ^ Stones of the like kind were 
sought for ; «nd among these sparry fluor, which 
is not scarce in Germany. 

In my opinion, the observation was made io 
the year 1676; for in that year Elsholz informed 
the members of the society for investigating na* 
ture, that he was acquainted with a phosphorus 
which had its light neither from the sun nor from 
fire, but which, when heated on a metal plate 
over glowing coals, shone with a blueish white 
lustre; so that by strowing the powder of it 
over paper, one might form luminous writing. I 
doubt much whether this experiment was ever 
tried ; at least I find no further account of it in 
the papers of the society, nor in the re- publication 
of the above author's first dissertation, which ap- 
peared in 1681.* 

• Joan. Sigism. Elsholtii De phosphoris quatuor observatia. Bc- 
folini 1676, one sheet quarto. Also Dephospkoro liquido observation 
Berol. 1677, half a sheet quarto; and De phosphoris observatwnet, 
guarum priores hince antea jam editce, tertia vero prima nunc vic& 
prodiU Berol. 1681, two sheets quarto. This edition contains both 
the first papers with some new observations. The first papers majr 
be found also in Ephemerid. ac nat. cur, Dec. 1 . an. 8. obs. 13. p. 3f . 
The passage relating to this subject is as follows : Phosphorus sma-^ 
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As far as I kaow, Kircbmaier, professor at Wit- 
tenberg, was the first who disclosed the secret, 
in the year 1679-* Botli call this phosphorus 
the smaragdine ; because the ancients speak much 
of luminous emeralds ; and because green sparry 
fiuor is often exhibited as an emerald, Kircb- 
maier calls this mineral also hesperus and vespf' 
rtigo; and these names have been often given sines 
to sparry fluor, as in the receipt before mentioned 
for making a liquid to etch on glass. Kirchmaier'g 



ragdiiuis. Ii splemlorcm suum rod cx sotaribug nuJui, aut ex ilia* 
minato aere coUigensj sed ex igne ipso. Ejus scilicet pardculani 
31 laminx ai^entcx aut cupres imponas, adhibllo carbonum subCul 
oalorc, splendama ex caruleo albicantetn mos percipies, adeo ut, ii 
aialcriam ilJaoi in noUii aut literas digcsseris, Ic^k Bitenlem coia<- 
mode scripturam, possis. Quarc vera leKio huic (phosphoro) id 
nomeii indiderim ex qua ntione parandus ipse sit, alleri servo oc- 

• Ante nnnos paucot admodum inventui miaendia allcujus, visi( 
et praprietatibus in quibusdam aimilia sraaragdo, ab artificibos duobw 
mihi pcramice until usiis est.. Cnnflciendi phosphoii et reprsBen- 
tandi modus levis atque brevis ille. Recipe q. v. ntineralis viridit 
smaragduai pene referentis ; contere in pulverem, aqua madefae 
communi, pulvie iaalac ut fiat. Peccillo po»tea in lamina cuprea, 
magniludinc vel orbis, vel msjoris plani alicujus manubrio inslnictt 
lilcras, quascunque voles, in lamina describe crassiuKulas. Arden- 
tibu9 super impone ptunis vasculn exceptis. Phxnomenon speclabi* 
ii) obscuro amccnieaiuium, une fumo et ndoie luccDs. Sed, ut verum 
fatear, nee usum, nisi curioei auimi exploidi, ariiticiiiin hoc, nequc 
djulurnilaiem habel. Pectus ergo avidum sgiendi meliora sstiare 
neifuit, sive kesperui vocetoe, sive vesperugo. Gear. Caip. KtrcAmaiori 
Dt phi^phorii et nalura Ueis,necnande'tgne,conmentaliotpislaU^a. 
Wiiieberga:, l6flO. 4lo. p. 7. Tiiis hesperus uiual not havf been 
known lu Thorn. Bartbolio ia itiUd j ai least it is not luentioiMd in 
tiMtmnk Dt lurf Hafnis I6O0, ti\o. 
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infomnatidn^ however, must have been very little 
known; for the Jesuit Casatus, who, in 1684, 
wrote his Treatise on Fire, was not acquainted 
with it, as he has inserted only the words of 
Elsholz.^ This observation must have been new 
to Leibnitz himself, and to the Academy of Sci«> 
ences at Berlin, in 1710; for the former then 
mentioned it to the society as a philosophical 
novelty.^ 
s I shall remark^ in the last place, that the ma- 
nufacturing of vessels and ornaments of every 
Ifind from solid sparry fluor was begun in Derby- 
shire, in the year 1765. :j; The articles formed 
of it are in England called spar ornaments, and 
Boxnetitnesblue-jokn. Many beautiful colours must, 
as is said, be brought forward by means of fire. 
But the heat must be applied with great caution ; 
for sparry fluor, as is well known, by a strong and 
particularly a sudden heating, cracks, and loses 
Un transparency. — Since writing the above, I find 
tlMit Mr. Raspe^ denies this bringing forward of 
colours by fire. 

* Disscrtat. phyMC«<3c igne. Franoof. et Lips. 1^96. 4lo. p. 363* 

f MMCcHanea Betoiin. 1710. vol. t. p. 97: The sparry "fluor 
math, or photpboric earth, as it is called, which> in latter times, hm 
been found in marble quarries, and which some, at present, eonsyor 
19 a« earth saturated with phosphoric acid, if meotioned by ^c 
Swede Hieme, in Prodromus hist. tuU $uecim. I^uakel ha4 atvec 
Ifon it. See his Kleine schri/ien, p. 599. 

{ Wiitson s Chemical Essays, ii. p. S77. 

f 4 detpriptive cttaJogue of to^jof^^ f«ips, bf Jainw Xassta 
London 1791. S vc^. 4ta^ V p< dl. 
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That the first express mention of soap" 
in Pliny and Galen, and that the former declares 
it to be an invention of the Gauls, though he pre- 
fers the German to the Gallic soap,* has already 
been remarked by many. PlinysayB that soap-|- was 
made, of tallow and ashes; that the best was made 
of goats' tallow and the ashes of the beech-tree, 
and that there were two kinds of it, hard and soft. 
The author of a ^ork on simple medicines, which 
is ascribed to Galen, but which bo^vever does not 
seem to have been written by that author, and of 
which only a Latin translation has been print* 
speaks of soap being made by a mixture of o» 
goats', or sheep's tallow, and a lye of asl 

• In those works which were cerlainly written by Galen, I han 
found ihe word irimrw» twice. It occurs in De campasttiane phariaac. 
iccnndam locos, n. 2. p. E79 ; and lib. v. cap. 5, p. 323 ; tnarmtc 

Plin. Kviii. 12- sect. St. p-475 : Sevum caprinum cum caIce--> 
Prodest et sapQ ; Galliarum hoc inventum rutillandis capillit. Fit 
ex sebo et clnere, Optimui fagina el caprinoi diiobus r 
spisaus ac liquidus. Utetque apud Gennanos jnajore in usi 
(fuain fetninis. 

f It is beyond all doubt that the words mpo and emrm wei 
rived from ttie German' sepe, which has been retained in the Low 
German, the oldest and original dialect of our language. In the 
High Geruinn tilis derivation hns been rendered a liillc more undix. 
tinguiahable by the p beingchaiiged into the harder^. Sucfa clungiy ■ 
we comnion, a^ iihnp, ickqf; sckip, ic/iiff, &c. 




strengtheoed with quicklime. He says the Ger- 
man soap was the purest^ the fattest, and the best, 
and that the next in quality was the Gallic* This 
account corresponds more exactly with the pro- 
cess used in Germany at present ; whereas the, 
Prench use mineral alkali, and instead of tallow 
employ oil, which appears to be a later invention. 
Pliny in his description does not speak of quick- 
lime; but as he mentions a mixture of goats' 
tallow and quicklime a little before, it is probable 
that the use of the latter was then known at Rome. 
Gallic and German soap are often mentioned by 
later writers,']' as well as by the Arabians, J some- 

* Sapo conficitur ex sevo bubulo vel capriao aut venrecino^ et 
^lixivio cum calce; quod optimum judicamns Germanicum; est 
enim mundissimum et veluti piDguissimum, delude Gallicum. 
Veram omnis sapo acriter relaxare potest^ et omnem sordem de 
corpore abstergere, vel de pannis, et ezsiccare similiter ut nitram 
vel aphronitrum^ mittitur et in caustica. De simplicihus medicO' 
mhnbus, p. 90. G. In another book, ascribed to Galen, the greater 
part of which is taken from A£tius> and of which a Latin trans- 
lation only remains^ De dynamidiis, p. 28. G, according to Getner't 
edition stands : Recipe saponem spaiarenticum, and p. 31. C, e0t<* 
plattrum de sapone spathulano. These epithets, in my opinion, sig- 
hiiied soap which was so soft that it could be spread. 

f The passages with which I am acquainted are as follows: 
Theodor. Priscianus, lib. i. cap 3* De crementis capillorum - • • 
Attamen Grallico sapone caput lavabis. Saponatum occurs also 
lib. i. 18. Sammon, cap. 12. ver. 155: Attrito sapone genas purgare 

memento. 

X Serapio, according to BrunfeFs edition, cap. 348 : Sapo est bonus 

ad maturandum apostema Rase$ De simplic. p. 397: Sapo ca- 

lidus existit, qui ulcerans corpus, in tp9o fortem efficit abstersioncm. 

yOL. III. Q 
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titties on laccount of their external use as a medicitte, 
and sometimes on account of their use m washing 
clothes. The latter purpose is that for which soap 
is principally employed in modern times ; but it 
does not seem to have been the cause of German 
soap being introduced at Rome. Washing there 
wa6 the occupation of indigent scowerers, who did 
not give themselves much trouble concerning fe^ 
reign commodities. The German soap^ with wiiich, 
ais t^liny tells us^ the Germans coloured their hair 
rtd, was imported to Rome for the use of the fil'- 
shionable Roman ladies and theiT gallants. Thetie 
is ho doubt that the pike Mattzaca, which Maftidl 
recommends as a preventive of gray hair : * the 
caustka spuma with which the Germans dyed their 
hak* ; f and the Batavian froth or latter which tiie 

memeato. Plin. Valer, i. 23: Galileos sapo; and cap. 21 : Sapo- 
narius^ whioh word Barth in his Adversaria, {>. l671> tranalatet a 
retailer of soap. Paid. JEgin. lib. vU. in the alphabetical catalogue 
of dru|^9 p. 639 : rairwv ^virrixrig Z\/i>oi/jnws, Sapo extersoriam vim 
habet. Areteew De diuturnis morlis, ii. 13. p. 98: Ad.curationeai 
elephatitiaseoe sunt medicamenta innumera Cdtarumy quoa hac 
tempestate Grallos vocant. Nitrosis quoque Ulis fectitiis globis, ^pa- 
buis velaminum sordes expurgant, saponemque vocant (^ihe sot^ 
thertfore appears to have been formed into halls), illls globis corpus 
in balneo detergere optimum est. Aetius De arte med, vi» 54« and 
xiiL 126, Stephanus quotes from the scholiast of Theophrastus the 
diminutive ranrwviov. The passage may be found Idyl, iii. 17* «o* 
cording to the edition of Reiske, p. 5 1 : 2firr)(w to xa^oupta, «$ iv cfimif^ 

T* tfwfiwwoy. Trallianus : ToCKKtxw ffamn^f aofoikua-as »v rt^ X^^* 

* Mart. acfv. 27. This soap acquired the epithet of Mattiaoum 
£K>m the name of a place which was in Hesse. 
t Gaustica Teutonicos accendit spuma capillos, 

Captivis poteris cultior esse comis. Mart, xiv. 26. 



!]^omfU24 fiv^j^oyed for xolouring tii^Sf* Wf^to 
^TfO^mop ^o^. It is probable that the Qermans 
%iag^ ii mth those plants which were aent to 
lU^e for (iydpg the l;iair ; f and axxprding to th^ 
iiipcbern ma»uer of speaking, it was mora properly 
a Jund o^ pomade th^ soap. 

It appears that the Romans at fir . coqsidercid 
I^air-soap as aa ^jtment o^iade fkQ4x ^ebe& ; for 
y»fi fe^ in varioji^s pasi^e3 of ancient authgrs^ 
t]^ the jmf wj^ dyed by ^eafsis of iia^jbies, or §ffi. 

l^ese lines are generally expUdned in this manner : V pye t^v hajr 

^^T^ith soap, and it will become more beautiful than that of the Ger- 

xnans.** But in this case all the wit of the advice it lost 5 and the 

^pqpiceesipn ms c^pr q^m com^ captv;,^, ^^ei^s.to jnc^ toh^ j^iy 

iouu;Qper. I shpuld ;rathgr tr^^islate t^^j(n ps /oUpw^^ ** f^ tihe 

<7ermans dye their hair with pomade; as they are npw subdued, 

thou mayst ornament thyself better with a peruke made of the hair 

^ tbese captive^.'* This yrs^ a piece of deUcate aattcirjr Xo Domitian 

and the Roman pride. That prince thought he had conquered the 

Germans ; and the most tbeautiful German hair, that which was 

not dyed, could be procured, therBfoce» at JBtome^maQh eaaer than 

before. If the title of :lhi8 .epignim was written by Mar^ialiiimself^ 

it GODtains ihe £rst mention of jthe word sapo. 

♦ Fortior et tortos seF\'at vesica captllos, 
£t mutat Latias spuma Batava comas. 
* Mart, viii. S3, I9. 

yht fir^t line of the above proves that people then cavgr^ their 
heads^ in the night time, v^ith a bladder to keep th^ir hf^ir, after it 
was dressed, from being, derapged; and a bladder was undoubtedly 
^s fit.for that use as the nets and cawls employ^ for the like puroo^ 
at presept. 

t ^eminac^i^iem.GerfpanbUiBcitiier^id. . 

Ovidius De arte amandi, lii. l63« 

q2 
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oiDtment made of ashes and a certain kind of oi!« 
It is however possible that they may have had 
such an ointment, which undoubtedly would be 
of a saponaceous nature, before they were ac- 
quainted with the German soap, or that ^btej 
imitated the German pomade with different var 
riationsi* 

As soap is every where used for washing at prei* 
sent, a question arises what substitutes were em- 
ployed before it was invented. Those with wbidi 
I am acquainted I shall mention and endeavour 
to illustrate. They are all still used, thouj^ 
not in general ; and they are all of a soapy na- 
ture, or, at least, have the same effects as soap ; 
so that we may say the ancients used soap with- 
out knowing it. 

Our soap is produced by a mixture of lixivious 

* Valer. Max. i. 5^ p. 135: Capillos cinere rutilarant. 

Ad ratilam speciem nigros flavescere crines, 

Unguento cineris prsedixit Plinius auctor. 

Q. Serenus, De medic, iv. 66. 
Serenns seems to allude to a passage of Pliny, xxiii. 2. p. 306, 
where he speaks of an owtment made from the burnt lees of vinegar 
and oleum lenthdnum. The same thing is mentioned in Dioscorides, 
V, 132, p. 379* Strviusy JEn. iv. quotes the following words from 
Cato: Mulieres nostraei cinere capillum ungitabant, ut rutilus etset 
crinis* Alex. TraUianus, I, 3, gives directions how to make an 
ointment for gray hair from soap and the ashes of the white flowers 
of the verlascum. The cinerarii, however, of TertuUian, lib. ii. ad 
uxor. 8. p. 641, seem to have been only hair-dressers, who were 
so called because they warmed their curling-irons among the hot 
ashes. 
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salts and tallow, by which means tln^ latter be- 
comes soluble in water. The greater part of the 
dirt on our linen and clothes consists of oily sweat 
or grease, or dust which that grease attracts, and 
which either cannot be washen out, or can be 
washen out only very imperfectly, by water alone. 
But if warm water, to which lixivious salts have 
in any manner been added, be taVen, and if dirty 
cloth be rubbed in it, the greasy dirt unites with 
the salts; becomes saponaceous; and is so far so- 
luble in water that it may be washed out. There 
are also natural juices which are of a soapy quality, 
in the state in which we find them, and which can 
be employed in the stead of artificial soap. Of 
this kind is the gall of animals, and the sap of 
many plants. The former being less strong in its 
effects on account of its slimy nature, is used at 
present particularly for coloured stutFs the dye of 
which is apt to fade. As far as I know, however, 
it was not employed by the ancients,* hut it is 
certain that in washing they used saponaceous 
plants. 

In the remotest periods, it appears that clothes 
were cleaned by being rubbed or stamped upon in 
water, without the addition of any substance what- 
ever. We are told by Homer, that Nausicaa and 
her attendants washed their clothes by treading 
upon them with their feet in pits, into which they 

. p. 474, Bays ; that spota of ihe skin may be rcninved by 
's gall. Moculaa tollit fcl tauri. 



I means of 
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had tollected water.* The epithet black, which 
the poet gives to the water, mi^t induce one to 
conjecture that it had been mixed with ashes^ 
which would convert it into a lye ; but where were 
the ashes to be found ? Had they brought them 
along with them, the bard, where he before eaW' 
tnerates every thing that they carried with thetHy 
and even oil, would not have failed to meiitidil 
them ; and such a conjecture is rendered entirely 
groundless by his applying the same epithet 16 
pure water, in other places, where nothing can hi 
supposed to have coloured it.t Water, when it 
btands in deep pits> reflects so few riays of lights 
that in a poetical sense it may very property bi 
called black. 

We find however mention made at later pdHods 
of ashes, and a lye of ashes employed for washing { 
but, I think, very seldom, and I do not kndw ho# 
old the use of them may be. According fd 
PoUuH,:]: kofiiay mentioned by Aristophanes and 
Plato, was a substance used for washing ; and he 

• •— — — — — xeu tc^optov jjitkea ii^wp^ 

— — —.—— et inferebant in nigram k)ciaih; 
Constipabant autem in scrobibus celeriter certamen proftrentet^ 

Ody$Mn vi. 91. 

"f* Iliad, ix. 14. wart xpriVTj /juXawtpoff ^ --r- Zyo^tpov ^ii< itttp* Sicut 

fens nigrse aqua;, qui obscuram fundit aquam. This cofmpftiisofn il 
repeated in the same words, Iliad, xvi. 4. Theocritus also, IdylL 
xvi. 62, says : vlan vt^uv d^oAc^av louii'i 9rXtv9o¥ 5 aqua nigra lavare im* 
purum laterem. 

X Onomast. vii. 1 J, Sg. p. 713, 714. 



taya expressly, that w^ are to qpder6t;a(i(i by it a 
lye of ashes* Tbjs I inention for (be sal^e of tbo9«, 
who, like me, place little confidence ia the tenos 
^f art given io dictionaries.* With the above lye, 
oil- and wine-jars were cleaned ; f ^^^ ^t W3 em* 
ployed also for washing the ipages of tb$ gpds. J: 
The method of strengthening the lye by mean9 of 
unslaked lime was known, at any rate, in th« tioMs 
of Faults vEgii^eta ; ^ but it appears that the Ho- 
lyiaps w^re aiot acqua^ted with the salt itsi^lf 
which is ppocored by di^s^lving comnipn woo4- 
aslies in water : J mean, ;hey did not understand 
the art of producing i( in a dry solid form, or of 
boiling potashes. 

On the other hand, that fi^d lixiviouf s^^t, the 
mineral which nature presents in many of the 
aouthern eountri^, wa<^ long known and used ifi 
washings This was the mirumy or, a^ the peoj^ 
9f Attica pronounced it, the litrum, oi the an- 

* For abundance of these I shall refer to Dioscoricjes^ i. 1S6. 
p. 88. The clear lye which drops from the aihes was called xo»m 
rnwr>7 lOM ^n^»»ri (fximx hn$w, pereotlo). In die Geopon. z. 2%, 
p. 697> the lye of the baths is called xoy<« j8aXai»«uTi)c»j. 

t Geopon. yii. 6. p. 47$. .Plin. xiv^ cj^p. 21. p. 727, (J^nf^Ua 
xii. 50. 14. p. 818. 

^ Soiylescuot dwi, et ad sordes eji^ent^s ^iintfbus aqgiis opus 
a^ue cincjis frictione. Amoiius, vii. p. ^37. 

Aw^oM^^ Ji^ivMlW qam l9iW9^ GioeB$» Sj cfis»m M^Dg^t cJMmb 
ustoria vi praeditum lixivium facit, quod etiam vfwnvrtmm aMftt- 
nant. 
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cientSy as has already been remarked by others.^. 
It would however be worth the trouble to investi- 
gate the proofs still further. By examining them* 
with more mineralogical and chemical knowledge 
than have hitherto been employed for that pur- 
pose, they might be further strengthened, and 
serve to illustrate many obscure passages. For 
my part, I have neither leisure nor room here to 
undertake such a task, though I have collected 
many observations relative to that subject It is 
certain at any rate, that the ancients employed 
nitrum for washing, and it is evident from the 
testimony of various authors, that it was much 
used in the baths.f 

That the people of Egypt, in the time of Pliny, 
made mineral alkali also from the ashes of some 
plants, we have reason to conclude, because he . 
says that it was necessary to put the Egyptian 
nitre into vessels well corked, else it became li- 
quid. :]; Natural alkali is never liable to do so, 
unless it be very much burnt ; and as no reason 
is assigned for its assuming that form, we may 

* The word Turpoy in Pollux, x. 31, 135, p. ]317> ought not to 
have been translated sc^o. 

f Cicer. Epist. famil. viii. 14. Cypriani EpisL 76. Polluds Onom* 
viii. 9, 3g. p. 713> 714. x. 135., p. 1317* Athanas* De vtrginUate, 
i. p. 827. ed. Comelin. Ovid. De medicam, faciei, ver. 73 etSd. 
- Phiiborini Dictionar. p. 5S7 : N<r/»oy ^canrnw, 4 **^S <atr^xey, mf» to 
yi^tf. Gynesius calls clothes washed with nitrum, vtrfw/xmi, nitro 
perfricata. 

X iEgyptium in vasis picatis affnrtur ne liqnescat. 
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believe that the Egyptian alkali was the strongly 
burnt ashes of those plants which are still used 
in Egypt for making salt, and perhaps the same 
with which the Spaniards were made acquainted 
by the Arabians, and which they cultivate 
making soda. 

Strabo speaks of an alkaline water in Armenk^ 
which was used by the scowerere for washing 
clothes.* Of this kind also must have been the 
lake Ascavius, which is mentioned by Aristotle, f 
Antigonus Carystius, J and Pliny.§ It is worthy 
of remark, that the ancients made ointments of 
this mineral alkali and oil, but not hard soap, 
though by these means they approached nearer to 
the invention than the old Germans in their use of 
wood-ashes; for dry solid soap can be made with 
more ease from the mineral than the vegetable 
alkali; and when Hungarian, French, and German 
soap are of equal goodness, the last does more 
credit to the manufacturers because they cannot 
employ the mineral alkali. I shall here observe, 
that this alkali was used for washing by the He- 
brews, and that it occurs in the sacred writings 
under the name of bor'Uh. {{ 



• Lih.xi. p. 801. 

f Demiiabil, ausculi. c. 54. p. Hi. 

I Histor. mirabilcs, c. l62. p. Sl6. 
§ Lib.xxxi. 10. p. 564. 

II J. D. Michaelis Commentations. Bremai 1774, 4tn. 
I must mention also C Sckaetlgenii AntiquitaUi faUonia, ( 
\\\i Aniiqwiui. trilUTie. TraJ.ad Rhen. I727, 8vo. My readers will 
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The cheapest, however, and the most commoii 
article used for washing, was the urine of men and 
animals. When this excrement becomes old, the 
alkali disengages itself, which may be percdmed 
by its fetid smell ; and such alkalised urine being 
warmed, and employed to wash greasy clothes^ 
produces the same effects as the nitrum of the 
ancients. It is still used for the like purpose vn 
our cloth-manuiiEtctories. 

To procure a supply of it, the ancient washen 
and scowerers placed at the comers of the straete^ 
vessels which they carried away after they had 
been filled by the passengers, who were at liberty 
to use them ; and the practice of having soch 
eonveniencies was certainly more decent than that 
of employing the walls of churches and otiwr 
buildings, whidi the police of Dresden forbade 
some years ago, but with no effect. At Rome, 
that which at present spoils and renders filthy our 
noblest edifices, was converted to use. When 
clothes were washed, they were trod upon with 



dk> me a pleasure if they conipm« the above work wilih thif article. 
No one will accuse me of vanity when I pretend to undefsttod ihf 
theory of washing better than the learned Schottgen; but if I have 
^plained the passages which he quotes^ in a more satisfactory 
manner, and turned them to more advantage, I must ascnbe tfaiscu- 
periority to my knowledge of that art. I shall here take occasion to 
remark, that there is no subject, however trifling, which may vot be 
rendered useful, or at least agreeable, by being treated in a acienlific 
manner J and to turn such into ridicule, instead of displaying wit^ 
betjcays a want of judgment. 
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the feet^ as id the case in the clath-tnana&ctoriea 
at LeedS) Halifax, and other places of £n^aiid» 
where the urine is doUeoted by servants^ and sold 
by measure to the tnanufaotnrerd under the name 
bf old lmt4 On aecoutit of the disagreeable smeM 
attending their employment) fccOWerers At Romt 
vrere obliged to reside either in the suburbs^ or in 
edme of the unfrequented streets.^ 

My readers here will undoubtedly call to r»- 
membronce the source of taxation devised by 
the emperot Vespasian, who, afe bis historians tell 
IIS, urirUi vectigal eommenius M^f It is not Cet^ 
tainly known in what manner this impost was 
regulated. Did the emperor declare that article^ 
which was not Bubttrraneum rarius^ to be a regal* 
as a res derelict a^ so th)^t the scowerers were obliged 
to pay him what he thought a reasonable sum pro- 
portioned to the benefit which they derived from 
it? Or was it imposed only as a poll-tax? For 

* PUn. xxviii. 6. p. 4B6: Virilb urina podagris med^'talr, iiii^pB' 
memo fullonufti^ quos ideo tentari morbo negant. Lib, xxviii. 8. 
p. 459: Urinam camelorum fullonibus utilissimum esse tradunt. 
P. 459 : Maculas e veste urina ablui. Martial, vi. ep. 93. Athen. 
Deipnos. xi. p. 484: Fullones, abstergendis veMram sordtbus, tMi 
urina madefaciunt. Macrohius, Saturn, ii. 12, speaking of^drntilMi 
people : Dum eunt^ nulla est in angiporto amphora, quam non im« 
pleaot, quif/pfe qui vesioam plaiam vioi haWaiiL In the lotd editions 
this passage occurs, lib. iii. cap. l6, dr, as Beroaldussays^ cap. 17* 
It is quoted also in Joh, Saresherg. Potior, viii. 7. p. 479. 

t Sueton. in Vita Vespes. viii. 23. Liptiuk DemtigkUudini Ro* 
mana. The principal part of the information on this subject^ in the 
latter, is talc^ ftom G. Cfedfenus. 
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every tax upon any thing indispensably necessary 
to all, is, to speak in the language of finance, the 
same as what is called a poll-tax, or a tax paid by 
every one who has a head. The latter conjecture is 
the most probable, especially as this tax continued 
two centuries, till the time of Anastasius, and as 
we read also oi vectigal pro uriiia jumentorum et 
canum, which was exacted from every person who 
kept cattle. Vespasian therefore was not fortunate 
in the choice of a name for his tribute, which on 
that account must have been undoubtedly more 
detested. A poll-tax at present is called by those 
who do not speak favourably of it, the Turkish- 
tax, because the Turks impose it on all unbe- 
lievers. When it was introduced by Louis XIV", ia^ 
1 6Q5, he called it la capitation. 

Of plants with a saponaceous juice the ancients, 
at any rate, used one instead of soap; but it is 
difficult or rather impossible to define it. I 
shall not thei'efore content myself merely with 
transcribing the passages where it is mentioned ; 
but I shall arrange whatever I can find respecting 
it in such a manner, as, according to my opinion, 



1 



A 



the names of plants ought to be explained i^^^J 
dictionaries. ^^^^| 

LZreufSiay, STRUTHiunr, Latinis Heiiba lani^^^H 
RIA, et Plinio etiam Kadicula. ^^^H 

1. Est planta spinosa, Th. PI. ^^^| 

S. Grata aspectu, sed sine odore, Th. PL j^^H 
J 
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3» Folio olese, PL vd papaveris Heraclei, Th. 

4. Caule feruIaceOy tenui, lanuginoso, eduli, PL 

6. Aadice magna, acri, medicinal], PL D. spu- 
mescente, Luc. 

6. Floret restate, Th. PL sed semen nullum, PL 

7. Nascitur saxosis et asperis locis, PL 

8. Sponte, praecipue in Asia Syriaque; trans 

Euphratem laudatissima ; sativa ubique^ 

PL 
9« Radix conditur ad lanas lavandas, 7%.P/. 
. * D. CoL et alii. 
• 10. Herba ovibus lac auget, P/.* 

The above is all that the ancients have told us 
respecting this plant. The information is indeed 

♦ PL here stands for Pliny; Th, for Theophrastus ; D. for DioB- 
corides ; Luc. for Lucian ; and C*/. for Columella. The following 
are the passages alluded to : 

Plin. xix. 3. sect. 18. p. l6l. xxiv* 11. p. 341; and 17. p. 352.. 
xxix. 3. p. 500. 

Theophrasti Hist, plant, vi. 7- p- 679. ed. Stap. vi. 3. p. 588. 
ix. 13. p. 1093. In the first passage it is said : Herba lanaria dicta; 
flos aspectu pulcer^ sed caret odore. According however to the 
common reading of the original it ought to be : Struthium dictum ; 
flos adspectu pulcer^ et est odoratus autumno. Scaliger's emendation 
is : Struthium dictum> flos adspectu pulcer^ sed sine odore. Au- 
tumni floret lilii alteram genus. This is the more probable, as Pliny 
says in the same order: Grata adspectu, sed sine odore. . 
Dioscorid. ii. I93. p. 156. Notha. p. 447. 
Lucianus, in Alexand. cap. xii. edit. Bipont. v. p. 75* 
Columella, xi. S. 35. p. 753 : Radix lanaria. 

It would appear that the ancients were acquainted with dif- 
ferent kinds of struthium; for Celsus, vi. 5, p. 346, names in a re- 
ceipt struthium (tlbum» 
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very scanty, and at the same time it is oot al« 
together certain ; but even if it were, it would be 
sufficient only to confute some cQojectunes, but not 
to establish the systematic name of Uie plant I 
call the properties of it deseribed to us imcertein : 
First, because I do not know whether Pliny flid 
not mean to distiaguish the w'Ad plant from (iiat 
which was cultivated, and many have understood 
as alluding to the former that which I ha^e applied 
to both. Secondly, because the ^oixls of The* 
ophrastus, being in one passage evidjently cor« 
rupted, will admit of various eonstr>uctioo9 ; Md 
because in auother, on account of some exjceptu;ms» 
of which he speaks, they appear at least to ni^ 
unintelligible. Thirdly, because Pliny, who gives 
us the best account of it, is the only author who 
csdU the ^triAthmm or soap-plant mdioula, a nami^ 
by which is rather to be understood a dye-plaotof 
the same kind as madder. We have reason liiere* 
fote tofiuspect tliat h» has confounded the proper- 
ties of the two plants, .es^ec^y as the &>urthf>i:9p 
perty was ascribed by others to a rubiay €i^penda, 
or galiunit which was cultivated in Syria, an4 
•named often radicuia Syrkca. Qn the othei* hao4» 
this diminutive is very HI suited to a root which 
Pliny himself calls large. 

The words ^of that author, tingmti^ qu^cqujifil sit 
cum quo decoquatuVj have been by some explained, 
as if he meant that the struthium was a dye-planif, 
jthough as a soapy plant it must have been destitutp 
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of colour; and Uiey have hence deduced a proof 
that Pliny confounded tlie struthium with the 
radicuiu used ia dyeing. On the other hand, 
Hardouin reads ungitentis instead of tingmti. He 
assures us that he found the former in manusciipts, 
and is of opinion that t!ie sap of the struthium was 
used also for ointments. 

In my opinion, however, t'tngenti must be re- 
tained ; and the meaning is that when cloth was 
to be dyed it was necessary to prepare it for that 
purpose by soaking it and washing it with the sap 
of this plant. This he ex presily tells us himself: 
trngentibus et radicala Uoms praparat. It is pro- 
bable that the ancient dyers mixed their dye-liquors 
with the juice of the struthium, for the same pur- 
pose as bran and the seeds of fenugreek are added 
to dye-liquors at present; that is, to render them 
thicker and slirerier, in order that the colouring par- 
ticles may be longer and more equally suspended 
in or diffused through them.* The words qidtl- 
quid sit cum quo dccoqttatur will now become in- 
teHigiWe. Whatever may be employed for dyeing, 
says the author, the addition of the juice of the 
struthium is serviceable. 

As what has been said contains nothing that can 
enable us to determine the genus oiihe struthium 
according to the rules of botany, «'e may be al- 
lowed to conjecture that it was one of those plants? 
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Still used for the like purpose in Italy and otbei- 
neighbouring countries. Fuchs thinks it must 
have been the saponaria officinalis (soap-wort), the 
roots of which indeed contain a saponaceous juice 
that readily changes the saliva into froth. The 
root was employed for that purpose by the im- 
postor in Lucian ; and the juice is used at present 
for cleaning wool and clotli. In the Helvetian 
Alps, the sheep, before they are shorn, are washed 
with a decoction of the plant and its roots; and 
with a mixture of aahes it serves for cleaning 
linen.* Tlie taste of it ia so sharp, that it is 
compared by sonic to that of the small burnet- 
saxifrage.'l' 

Tins saponaria officinalis, however, differs too 
much from the remaining properties J of the 
struthium. Its root is as thick only as a quill, or 
at most as one's finger. The stem, which is three 
feet in height, throws out many branches, and can- 
not be called cauiis Jerulaceus, tenuis. It is not 
TOUgh and prickly, and, instead of growing in poor, 
rocky soil, it is rather fond of deep ground, and 
the borders of cron-fields. 

We may, therefore, conjecture with more pro;-- 

• Bock, Ktaoletbuch, p. Sg6. SlaiT, Alpenr 
Bergiut, Mater, med. p. 371. Bahmeri Techniiche geichkkte t 
Pfianim, i. p. 774. 

+ Carthemer, rjissetial. de radice rapon. 1760. 
Those numbered 3, 4, 5, S. 
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baibility that the gypsophila struthiutn Linn.* a 
plant still used for washing in the lower part of 
Italy and Spain, is the struthium of the ancients. 
This opinion acquires some strength by its being 
adopted among the Italians and Spaniards ; and 
Ibecause the plant, as Pliny says, grows in a rocky 
soil and on the mountains. It is also still called 
lanairia by the Calabrlan peasants. It has a tender 
stem ; its leaves are so like those of the olive-tree 
that they might be compared to them by those who 
are not botanists ; and its root is large, but it is 
neither rough nor prickly. This contradiction may 
be accounted for by supposing that Pliny, through 
a mistake, of which I have already accused hijij, 
ascribed falsely to the soap*plant the prickly or 
rough leaves of the dye-plant which had an affi-' 
nity to madder. But even after this explanation 

* This plant belongs to those European vegetable productions 
which have not yet been completely described, and of which accu- 
mte figures have not been given. It was sent by Imperati to Casp. 
Bauhin, under the name of lanaria veterum ; and the latter made it 
first known in his PinasD plant, iv. p. 206. The former described 
it himself, and gave a bad engraving of it, in Eist, nat, p. 871. 
Ldfling found this plant on the Spanish mountains, as well as in the 
neighbourhood of Aranjues ; and he relates, that in the province of 
la Mancha the people boil clothes that are to be washed, virith the 
root of this plant instead of soap, (The three last words, however, 
appear to have been added by his translator.) Reiseheschreibung, 
p. 105. Linnaeus did not hesitate to declare the struthium of the 
ancients and the struthium of his system to be the same plants and 
he gave his countrymen reason to hope that their gypsophila JaS" 
tigiaia, which has a^reat resemblance to it, might be emplojred in 
the like manner. Afticenitat. Academ, v. p. 329. 
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(bore stiU remwia to be ge^ oiter 9 dul^ora pM^ 
9^gj9i of Tfa^ophmstus, wbo^iiKleedi, s^^mi. ta mubo 
tb€i p^wt fmcUy 9\9gk 

I do lic^ (hfe^foce, pkce eiiAvr^ confidanoe iq 
Uii& opi«^ ; but ai^pocl rather that w« sJMtUl m^ 
Qei ve^ fcQP^ the East aa aic;eount of a pia-nt^ stiU wni 
tim^ mhicik will correspond mwe exMtly iifiUii 
the soapidiwt des^jFiJbed by Fiioj^ I an ImUmA 
tft tbiok that I hav^ idreiMiy fowd some preene* 
^avy io&wioatioA r^speotkig k kab BaofaiQ^'* nHfan 
$9ya tbat, k^ Syria, there is another kjod oi 9oa|H 
pUot^ Mrbicb bas^ prickly lieavcs like the- thMkliki 
9fiA a thick iroQt of a sbai^p ao*]4 taateb, The^raot^ 
h<^ addS). was emptoyed ibr w«bi«g ^Igtiies. a«dii 
wool;, and the cocKfectionera of Damascus Umx»fd> 
of il^ ^ith hon^y and niine, a bind of sw^Btoacal^ 
i^hi^bi a^^jpearedi aa^ H^te as if it had beea made, of, 
the finest flour and sugar, and which was so hard 

nKMjp, emwitia pollicb> iniua 9al)6av.9W». nigBEim ^a». odoNto^pittBi 
ai^rj^m. 'y, e^ jecocto l»x^3», laoeosqae- puDUOs- sotdidoti abstorgi. Jkkt- 
Tfiam9fA09> s«pJasiario9 ^us deopctmni iauqiscone. Qonfectipntbui»[fanftiti 
e mollaaft sapa^. i4que candoris. taoUuQ conciiiv/Oit, ud «x. «HNjdii«elt 
^SLonY^wo- ipmB^imot oqa^iiuvs TideAntur ;. quia, etiam sio durarc^ «lt 
t(»afiJLor^s^n^ eti rui morsU' diyeUaotuc Conetaity ^uaiBidyBftiili 
glcH^qs-cQactp^ S}irofi vQstiuiQj liDtoocomet iodu»ioQLua80BdC9<actuiii- 
qi)iAaoiARta»Qli4^re^ sapoiiip aut lixiwi. modot JSistor, plant. noD 
43, p. 347>, This accQunt was too unintelligible to bcn inlvodnndk 
b}i T<%urAe^pr4 oc Linnaus intO: theic ^stems* But wha waa^thift) 
FiMUinefmsf In my Qpinion^ the pQraoo; meant is Amdraas: BdkiH 
n^^Si^. wliQ vfsov^ glossemtUu.on AvicenDa> and- who* \% aomfitimeii 
q^ted^ and praised* by Conrade GResoer, on.acQDjant o£.hiftacqiiaiitt» 
a nee with the Arabls. 



tti&t h. cotiU fftartely &e bftykftW *l*h the (efefh.- 
TIWS ptacM seems' ttf Mdftg (ti (fWse, *He eal^aflfttf 
oltthrch was abaftddned in Eurbpe, tff(*t the i«tf 
of them Wfis rCTidered superfluous by m*/ct dw-' 
Covcn'iea. 

That the ancieiifs' eittpteyeJ ftrtir" al^rttif^w* ftf 
washing wool is cotifirrtierf by varfouS (rtrfhofi" 
ties ;* but I do not rertietfiber to have found ittif 
evidence of its being used for cfeartiflg cl'ot'he^ 
which had &een wont. Saurttiiise, howe**r, ^utttes 
ff passage fVom the^ works-, unforttfftately fi^dfi 
printed, of the oW chemist Zosintus, iiv whicfr 
h* gives d^reCtfonS for restorhig, by means of th& 
soa:p-plflnt, the lustre of pearfe which have becom*, 
yellaw.f 

As flie sa:p- of ftioat pUtiU U ^«poASc«6«, tM> 
iiies\ of tci&tvy kiiids Of seeds maybeused forwashw 
ing, as well as various kinds of bran. That of 
ahnonds) which on account of its oil- is remarliably 
floAy is- etti^oyeti at pre£en4 for washing th& hands 
by ihast who are desiroas of having" a' white delt-** 
cate skin. Cloth, tlie colours of which easily fade, 
tm& which- wili neither endure s6ap^ nor hard rd>*- 
bing, may be washen extremely well with bran. 
Oot follers, therefore, and stock) ngroianufacturera 
use' Ottt-, barley- awd besYf-tfteai, especially whenn J 

*Bi?si(les [lie leslimony oftJiefeeftiTe-qtioted'autliofs, may BemfBi"^ I 
turned' tliaforflesjcliiu* Aid'fedbre. Pliny, p. itiCf. cilliwastwtf' 
wool: lanuradicalacurala. Tobe -wasliEaititfi iVwa4>rftvft>(*H: 

t Salmai. ad Solln. p. 618. a. 
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they wish the • cloth to be slowly milled.* Wbcfc^ 
ther the andents employed bran ia the s^memaii* 
nev I have not had an opportunity of examining., 
I am rather inclined to think that they did ; and I, 
can at any rate quote a passage of Galen, which, 
seems to allude to the use of . bean*meal.f . In all 
probability, the beans of the ancients were the, 
smallest and roundest variety of our horse-beauBi' 
or those used as fodder. J , 

In the last place, the ancients, at those periods, 
of which I speak, used fullers-earth much oftener. 
than it is used at present. Till the countries where, 
it was procured be described by travellers who 
unite a knowledge of antiquities with skill in mi-, 
ncralogy, the species of this earth, mentioned in , 
the works of ancient authors, cannot be dbtin- 
guished with accuracy. But from the purposes to. 

* See Physikal. oekonom. biblioth. xir. p. 478. 

f De alimentor. facilitate^ i. cap. 19^ according to the Greek edU 
tionof Basle, vol. iv. p. 315: Ti)» t «vriai> bv mnnn^ *cu fiafnta, a0lX« 
]^auyi}y rt xm xou^ijy i'/ovctif ii itva/<ei, xou rt ^vxrtxn fj^wcw ifiotvg rn irrttraoan» 
^MvtTou yap utapyue ra f| «vrwv aXtugn roy puvov airwiittnrti rev Ztpfitvngf i 
xareaioiiffavTts it t' «v$/7exmn|Xoi xeu ywcuxte oviifitpeu yj^tarrtu ry rwv KitufM9 * 
mXtvftf kofuofitvcLs, xatBaxtf a\Xoi vtrp*f rt xeu o^^OMrpy xm o\w; rwg pimruiMf ' 
Eirt^tovat it xeu ro n-pocunrov aurwc ireifairXnatws rif imiroreant, Habent &bai 

substantiam non densam nee gravem, sed fungosam ac levem ; quae 
vim quandam, quomodo ptisana, habet detergendi. Apparet eoim 
perspicue ipsarum farina sordes a cute detergere, quod mangones ac 
mulieres intelligentes, in balneis quotidie fabarum farina utuntur^ 
quemadmodum alii nitro atque aphronitro et in summo deteigientU 
bus. Hac propterea et faciem inungunt, quemadmodum ptisana. 
£dit, Gesncri, clas. 2. .p. 26, 

X See Physikal. oekonom. biblioth. xvi. p. 213. 
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which they were applied we can with certainty 
conclude that they mu9t haye been partly of the 
nature of marl and partly of the nature of the soap- 
rock. 

' According to the then usual method of wash- 
ing, by which the clothes were stamped with the 
feet,* the cretiB fulhnitB^ as Pliny f calls them, 
acted in the same manner as our fullers-earth em- 
ployed at present, partly Jtiyihs6ouring and partly 
by absorbing the greasy dirt. The ancients, after 
their - manner; gave them names only from ihe 
countries where they were produced ; and hence 
we find mention made of terra Cimolia;^^ CkiaJ^ 
Zemnia,\\ Sarda,^ Umbria^'^* Samia^ Tymphcea;^'^ 
and others. Many of them, like that brought from 

* A passage of Titinnius^ quoted from Nomut Marc, iv. 34. 
p. 623^ in Gothofredi Auci. ling. Lot, which Schottgen reads in the 
following manner^ may serve as a proof : 

-^ — — terra haec non aqua 
' Ubi tu solitus pedibus argutacier $ 
Dum compescis cretam^ et vestimenta eluis. 

f Lib. xvii. \8, p. 54. 
( • • • ■ 

X Pollux, vii. 11,^39, p. 714. Plin. xxxv. 17. p. 7I8. 

* § Dioscor. V. 174, p. 391. Xiq^ Cfiriy^et am vtr^v n 0a\oiy*itft. 

II This terra Lemnia is entirely different from sealing-earth. See 
Galen, De simplic. medic, facullat, ix. p. 132. ed. Gesneri. 

. % Plin. p. 7 18. 

** Plin. 1. c. The Sarda was cheap, and purchased by measure % 
the Vmbria was dearer, and sold by weight. 

ft Theophrast. De lapid. §109. Dioscorides, v. 152, p. 387, says 
also of the morochihus : (p x«u Si • odovoToioi vpog KiVKwct* rtn tfutrun 
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^^f[^ i m4for*t^ n^ptv p^H^pf^ ym**mt 9<mm 

their caustic nature. , , 

T^ fy^mt hdj/ffvur, 4i4 t¥H ufp tb«M #«Hb« 

iyj)jli^ «fgrt;t> in^ (l^ft ^ lp(h, ip tJbis ftMPe ma^WW «« 
spl4iSf s 49 tP givj^ spin« p^rts pf tbfiir idf-«i^ !(^ 
l)rjig))t^. fip{Ke»r99fe. 4 li)^ F<>Q^ i« OWplfj^r^ 

t)y«lp¥^ w4 U)ppi9 vvhp w^)^. PT c)eap }«atb«^| 
ji-pp«opbfey P9l}f>4> &PW t))^ purppw tp w^inb it ii 

«IPP^^«I. W^Uirt^ftrtJi* Wlieft p fGF^t. yfk\\S Wj» 
f^yirgd, 9 kip4 of wbi*? pptU?r*-clay PT vm\ 
was employed ; and the closer it adhered to the 
eletb, and the less easily it could be nibbed out, 
it was so much the better. The poor people ^ 
Rome rubbed it oyisr t^k ^Pthes on festivsds, io 
order that they might appear brighter.f 

It deserves here to be particularly remarked, 
that some of these earths, such as that of Chios, 
were employed in the baths instead of nitrgm;j; 

* I here mean that it got its name from heing employed to clean 
that piece of armour^ formerly used^ which covered only Uie breast 
and the back, and which was called a holler. The Swedat also, call 
y^sjlpw irpa-oghre kigll^rg^ (^ k^H^/arS' ^ W(nll^, ^tfk ii. 
p. 858. 

t S)?e Tavibipann*§ Ann^V^ioA* tq fi^u^i AuM^jf^ Jy. %b^ di 6 ^ 
Qui ye§tUu et Pret^ WQiil^t SW^ ^^ue §e4^ft^ (^\ ^t if})^. 
X Dioscorid. v. 174. 



and this is th^ ca^ m the Levant still i I^ ht 
Yalle *■ extols, iti this reaipeet, a kiml of reddish 
earth, and says that people of the first distiMttofi 
Aev^ bathe without it. Perfomes are often milted 
with it ; and it is formed into small balls which) 
when used, are Buffered to dissolve in the wamr. 
Different kinds of vessels, and particularly thMa 
in which wine and oil had been feept^ wtrt 
deaHstd uith the&e eartbd also.t Class flasks^ 
which have had oil in them, cannot be oleinsed 
better ^ wn&tt speedily than by shaking in tliam a 
mixture of fullers-earth or potters-clay* When 
these are not to be had, ^Itering-paper may ba 
used. The oU is absorbed by the earth or the 
paper, and with them can be easily washed out 

To render cloth perfectly white, it was also fu*" 
migated with sulphur by the fullers, who were not 
ignorant that many colours were destroyed by the 
volatile steam of that substance.^ We are told 
by Apuleius that the wife of a scourer concealed 
her gallant under a tressel of basket-worfc, oyer 
which cloth used to be laid to whiten by the effects 
of sulphur kindled under it.§ Our washer-women 

• Reise, i. p. S17. 

f Geopon. vLi. 6. p. 476. P/in. xiv. cap. 21, p. 727* CvlumeUa, 
XU.50, 14. p. 818. 

% Polkncy Wi. 1 1» 4K 7i^* PUn* Toatr, 27* p- 719 { «nd xxxf. 
16. p. 714 1 Tertk) ^eneii ftulphuris unus tt&tum C8t nkus ad flyfitflH' 
dbi knasy quoniam candorcm taatum iDollhioiii^tit conf^rt. « * • 

§ Ergo nostra repente turbata praesentia^ subitario dilHi •ontiU* 
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employ for the same purpose a cask,* add our 
clothiers a small close apartment, in which the 
wet cloth is suspended upon hooks. 
. Pliny has described the method of washing used 
at Rome, but many things respecting it appear to 
me obscure-t The cloth was first washed with 
Sardiaa earth ; it wits then fumigated with sulphur, 
and afterwards rinsed with real Cimolian earth. 
The word desquamatur was undoubtedly a term 
of art which cannot be further explained, because 
we are unacquainted with the operation to which 
it alludes.;}; Pliny seems to have been particular 
in/mentioning real Cimolian earth, because the 

eundem ilium subjectum Contegit vimmea cavea^ quae fustium flexu 
in rectum aggregata cumulum, lacinias circumdatas sufifusa candido 
luino sulfuris, ioalbabat. ApuL MetamorpK ix. p. 292. 

* ' I hope qiy readers will not misunderstand me. I mean for fa« 
migstting clotlies with sulphur^ and not for concealing a gallant. 

f Ordo hie est. Primum abluitur vestis Sarda^ dein sulphure suf- 
fitur ; desquamatur Cimolia, quae est colons reri. Fucatus enim de- 
prehenditur, nigrescitque et funditur sulphure. Veros autem etpre- 
tiosos coloresemoUitCimolia^ et quodam nitore exhilaratcontristatoft 
sulphure. Caudidis vestibus saxum utilius a sulphure, inimicum 
coloribus. Graecia pro Cimolia Tymphaico utitur gypso. Zt6.xxxv. 
cap. 17. see. 57. p. 719. 

X Imperati gives the following explanation of this word in Hist. 
not. iv. 48. p. 137: Desqukinatio, quam Cimolia gypsove Tymphaico 
fieri Plinius docet, idem est cum ea operatione quae nunc fit gypso 
commiini in pannis fumo obductis. - - - Quaedam terrae usurpantur 
siccae, ut gypsum, ad fumum e pannis excutiendum 3 namque si illis 
locus fumo infectus fricetur, gypsum cum fumo unitur, denuoque ex« 
cusso pan no, fuligo pannis adhaercns simul excutitur. Huic itaque 
ministerio inservit gypsum simpliciter coctum, inqmnatam et m 
turn. p. 136. 



false kind became black by the steam of the aul-" 
phur which the cloth absorbed. Was it adulterated 
with some metallic earth or with white lead ? It 
was dear enough to induce people to mix it with 
such articles ; and in that case it must necessarily 
have bscome black. 

The expression fundilur sulphure seems to be 
attended with no less diiiiciilty. In comparing 
the different readings, I find that the oldest edi- 
tions have qff'iinditur, which has been changed 
iuio effanditur, and lastly, into Jmditur.* It ia 
probable, however, that instead of offunditur we 
ought to read offenditur, which would make the 
whole clear. I am much surprised that this read- 
ing was not adopted by Hardouin. As Pliny says 
in other parts of his work offendit stomachum, and 
offeiidit aciem oculorum, he might, undoubtedly, 
have applied that word to the earth and its colour. 

Fast colours, which the acid of sulphur might 
render pale, but could not entirely destroy, would 
by washing with Cimolian earth be improved, or 
rather restored, as the earth would absorb and 
carry otithe acid. There was also another kind 
of earth {saxum) which was useful in the prepa- 
ration of cloth fumigated with sulphur, but which 
injured the dye, probably, because it was too 
calcareous, and which was perhaps our common 
chalk. 

• See ihc small ELevlr edition, Litgd. Bat. |R35. l2mo. vol. ii 
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I do not intend to treat here of the whok art M 
the Roman fulldrs, which belongs rather to the 
history of weaving or oianufmctoring €loth in ge- 
neral ; but I hope 1 shall be forgiven if I add the 
few following observationsv The fullers naeeived 
the cloth as it came from the loom, in ord^ that 
it might be scoured, u^tked, and smoothed. It 
was walked by being stamped upon with the feet 
The rough wool raised by this operation was comb- 
ed off/ partly with the skin of a hedge-hog, and 
partly with the tops of soma plants of tbie thistte 
kind, in order to give the cloth a nap. Shettfidg 
seems not then to have been known : I bare at 
least met with no passage where it is mentioned : 
and the case is the same with the use of presset; 
which, in my opinion, were not invented till the 
sixteenth century.^ The whole process of smooth- 
ing seems to have consisted in making the wool or 
nap lie as evenly as possible one way, which cer- 
tamly must falave given to the cloth a mnch better 
appearance. 

As cloth, at present, is more dressed and shorn 
on one side than another, the ancient fullers pre- 
pared theirs in the like manner ; so that clothes 
could be turned, after the inside of them bad been 
new dressed. Whether they made felt, alse]^ f 
have not yet inquired; but 1 conjecture that the 

* Schrevelii Harlemuoi, p. 2q6. The author^ speaking of cloth 
ia the ycM \b29, saya: Eodem hoe anno |iielanaD usm eefi&i ad 
nitorem. 
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shirts were not then used, must have often stood 
in need of being cleaned.* We, on the other 
hand, wear in general short close clothes of co- 
loured cloth ; which, by the fashion in which they 
are made, axe less exposed to be dirtied; and we 
are more accustomed also to use clothes of linen- 
or cotton, which can be washen with much less 
labour. Felt, which is employed almost for hats. 
j»lonc, is manufactured by our hat-makers. Who- 
ever takes a general view of all these employ- 
ments together, will be. readily convinced that 
they maintain more people, add in a better man- 
ner, than the whole arsfuUonia did at Rome. 

* I acknowledge to be one of those who cannot form a proper 
idea of the Roman toga. It is certain that the weavers made each 
piece of cloth only so lai^ as to be fit for this article of dressy or 
that when a toga, was wove» it was cut from the loom, in order diat 
another might be begun. On this account we find so often the ex- 
pressions texere vestes, texere togas. It appears, also, that the toga, 
when it came from the hands of the weaver, was quite ready for use ; 
aiid we therefore neveir read of tailors, but when torn clothes weee 
to be mended. The. toga had no sleeves, and perhaps no seam. If 
kwasstiched along the edges before, half way up, the assistance of 
a tailor would not be necessary for that purpose. It was bound 
roniid the body with a girdle, and fastened with clasps. Such a 
mantle could be easily made and easily scoured. One may now 
readily comprehend why the Roman authors never mention cloth 
ihanulactories, or cloth, among the articles of commerce, but speak 
ouly of clothes ; and why we never read of doth being measured. 
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I iiow ill greater perfection than formerly to be 
It lost, merdy because they were not acquainted 
[ with them ; or because, on account of the altera- 
' lions they have undergone, tliey did not know 
' where to find them. All the different operations 
of fulling have become so complex by new me- 
fliods, improvements, and inventions, that they 
can no longer be conducted by one man ; and the 
whole business lias, for that reason, been sepa- 
rated or divided into several distinct branches. 

The scouring of cloth, when it comes from the 
-loom, was, together with walking, separated from 
tlie rest, after the invention of the walk-mill. 
How old that invention may be, I cannot accu- 
rately determine ; but we find it mentioned in the 
t>eginning of the thirteenth, and even at the end 
' of the tenth century. Such a mill formerly was 
called fullenchtm, or molendinnm cum ftdlone* 
The dressing and smoothing of cloth, since the 
invention of shearing and pressing, requires so 
much artj that these operations can be performed 
only by skilful workmen, who are called cloth- 
shearers or cloth dressers. The scouring of cloth, 
dirtied in manufacturing, is, by the invention of 
soap, bleaching, and other processes, become so 
easy, that it can be performed by women. The 
Romans, for the most part, wore a white dress, 
made in the form of a cloak ; which, indeed, as 



* Du Cange in hi« Glossariu: 



J 
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shirts were not then used, must have often stood 
in need of being cleaned.* We, on the other 
hand, wear in general short close clothes of co- 
loured cloth ; which, by the fashion in which they 
are :iBade^ cure less exposed to be dirtied; and we 
ar^ more accustomed also to use clothes of linen. 
or cotton, which can be washen with much less 
labour. Felt, which is employed almost. for bats, 
^lone, is manufactured by our hat-makers. . Who- 
ever takes a general view of all these employ- 
ments together, will be. readily convinced that 
they maintain more people, add in a better man- 
oer, than the whole arsfuUonia did at Rome, 

* I acknowledge to be one of those who cannot form a proper 
idea of the Roman toga. It is certain that the weavers made each 
piece of cloth only so laige as to be fit for this article of dressy or 
that when a toga, was wove» it was cut from the loom, in order diat 
another might be begun. On this account we find so often the ex« 
pa:essions texere vestes, texere togas. It appears^ also^ that the toga, 
when it canfie from the hands of the weaver, was quite ready for use |- 
and we therefore never read of tailors, but when torn clothes, wm 
to be mended. The jloga had no sleeves, and perhaps no seam. . Jf 
k was stiched along the edges before, half way' up, the assistance of 
ft' tailor would not be necessary for that purpose. It was bound 
rmmd the body with a girdle, and fastened with clasps. Such « 
mantle could be es^ily made and easily scoured. One may now 
readily comprehend why the Roman authors never mention cloth 
ifmnufactories, or cloth, among the articles of commerce, but speak 
culy of clothes; and why we never read of doth being measured. 
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This plant, lite root of vhich ii either dmiaai 
I bruised, or, Bccording to tlie new method, used 
[ freah, &r dyeing red, has a vre&k, sqiiare, jOuK^d 
I stem ; and rises to> the height of eight feet t*hen< 
t tttpported, ottntrwise h creeps along the ^cmiMl. 
L At eacb joim there are ^ve or six Itaves, abonrc 
[ tbree irtdms irv length, a)BQos« an inch brosHtiti' 
I IJK middlie-, amd pointed at both ends. The ap- 
' per sidw of She leafB» is smoGtb; but the middte 
fibre of the under side is armed with small rough 
["^ricldes; and others of the same kind may be 
\ foiiad oa the stem. On Oak acconatj the leaves^ 
irtwctj drop annually, adhere readily to other bo- 
^es, lilie those of the asperugo. Tiie branches, 
1 vtuch-, in June, beaf flowers divided into fouF 
i yrikwT leaves, proceed from the joints. The fruit, 
I ft kind of berry, which, towards the time of its 
I npeniagy though that seldom happens among us,. 
lit ih'st of a brownish- colour, and then black, con- 
tains a round seed. The roots grow sometimes to 
the thickness of one's 6nger, push themselves deep 
into the earth, are surrounded by many small 
I fibres, liave a yellowish-red pith, and are covered 

I with a black bark or rind.* This plant grows 
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wld ia the Let ant^ a^ w^U aA in Italy^ the aouthh 
fva parte of France^ and in Swisaeilaiid. The 
cultivated kind is well knowo ; and is propagated 
Uribk muudk advantage b yaxioiis ccmnkriei of Eu- 
rope. 

When one compares this short description with 
vihaL Dioscoridea aays of a plaixt which be calU 
eremirhodmtiony^ iH wiM be readily seen thvt be 
meant onr maddfer. He even compares its l*ong 
square aten:^ ai;m£d with a gceat Boaay hooks, ta 
that q£ tike Mi^ftmga; and be talki urn tha£ the 
kaves stand m the form of a star arbuntf the 
Joints. The fruit was at first green, then red,, 
and lastly black. The tbu ioa^ looits^ adds he, 
which are red, serve for d^TTng-; atrd on that ac- 
count the cultivated kind (he must therefoi'e have 
been. a£X}fiainted witbi the wild sort) is. leased withi 
nocb benefit m. Galiheaf, around Ravenna in' Itftly, 
and in Carfa, where it is planted either among the 
oli^e-trees;, ox in fidUU destined for that purpasoti 
It is \€m9Kfke& m soiffia* inaonseriptB', ikmV tbi^ 
pBerat had a name gjiyen it by the Romans, which, 
ajs Marcellrua Vij*.gil obseiives,. mjeant the. sjuxie 
tUog as I'ukiai saiioa.;: and. timt it w^s^ eaU«d m> 
Hetraria thpfta- mrnvr, rfaffbtiess becaa^i?, Kke tfte 
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smaller iJD all Its parts, a figure is giyenin Memorie di (merutuian^ 
tfipra la, coltma di varit nia,tUe. !•& Padova* VlQfi. 4110^ tabu> 9.. 
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MADDER. 



Thi» plane, die root df tr^ch 19 either 
bmised, or, ofcorditig to the new method, used 
fresh, for dyeing red, has a weak, square, jointed 
stem ; and rises to the height erf eigbt feet wiieiv 
9U|^xirted, ottierwise it creeps along the gieend. 
At eacte jomt there are five or six leaves, abowt 
three inclves iiv length, aitmost arv inch broaid iO' 
tlie middte-, and pointed at both ends. The op- 
per si>*ff of She lea res ra smoothi ; bat t^e ffiiddte 
fibre of the under side is armed u'ith small rough 
prickles ; and others of the same kind may be 
found CD the stem. On tim aecouot, the leaves^ 
iPtricbtdpopantHially, adhere readily to other 
dies, like those of the asperugo. Tlie brand 
wbicfa', in June, bear flowers divided into fc 
yeltwr leaves', proceed from the joints. The fiTiif, 
a kind of berry, which, towards the time of its 
ripuuugr ^ough that seldom happens among, us,, 
ia first of a bpowiiisti colour, and then black, cos- 
tains a round seed. The roots grow sometimes (0 
the thidtioess of one's fiji^^er, push themselves deep 
into Uie earth, are surrounded by many small 
fibres, have a yellowish-red pith, and are covered 
with a black bark or rind.* This plant grows 

• A complete figure of it may be seen in Kerners Ahbildurtgen der 
akevemisehen pflittixn, lab. £36. Of ihe wild kind, which i^ 






w\d ta the Let ant^ a^ w^U aA in Italy^ the aouthh 
fva parte of France^ and in Surisaetland. The 
cultivated kind is well knowo ; and is propagated 
wibk mu/dk advantage in varioiis coutttries of Eu- 
rope. 

When one compares this short description tvith 
vihaL Dioscoridea aays of a plaixt which be. calU 
ermfkhwkmQny^ il wiM be readily seen thvt hm 
meant our madder. He even compares its Jong 
square aten:^ arooued with a great Hiaoy books, ta 
that q£ the mptrnga; and he telki us thait: the 
kaves stand m the form of a star arountf the 
Joints. The fruit was at first green, then red,, 
and lastly hbcJk. The tbu loa^ iaa4s^ adds he, 
which are red, serve for dyehrg^; and on that ac- 
count the cultivated kind, (he must therefoi'e have 
been. a£X}fiainted withi the wild sort) is reased wilhi 
nocb benefit in. Gatitesr, around Ravenna in' Itftly, 
and in Carfa, where it is planted either among the 
oli^e-trees,. Qt in fiekU destined for that purpose;, 
Ifr is x^wniAjs^ in« sotan* i»afniseripts> ^tf tbi^ 
pBrot had a name gjven ft by the Romans, which, 
as Marcellua Vii*.gil observes,, mjeant the. sa«e 
ttaag as i'mUcu sa^a.;- and. timt it wvsr. ealted m> 
Hetraria Ibpptt mwor, rfairbtleBs becausi?, Kke thd 

smaller iJD all Its pans, u tigure is given in Memorie di oss£rutLzi§ni. 
tfij^ra la, coltma di varit niatUe. !•& Padoya^ Vl^* 4ta.' tabur 9.. 
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bur, it adhered to other bodies. On account of 
the dye which it communicated, it was called also 
sometimes cinnabaris.* 

In opposition to this asserted identity I find 

* Some, also, may, with equal propriety, have called it samdyx ; 
and I am of opinion that under this name we are to understand oar 
madder, at least in a passage of Virgil, Eclogue iv. 45, where he 
Bays : l^nte sua sandyx pascentes vestiet agnos. As the wool of 
the sheep became red by eating the madder which grew in. the 
fields, it could be immediately manufactured, without dyeing it arti- 
ficially. We manu&cture the wool of our brown sheep in its nata- 
nd colour, and this was done also by the ancients. Cloths of thb 
kind were the pctnm natioi colons, as they are called by Pliny, 
b* zxxvi. 7 ; and the words of Martial, xiv. 133, allude to a dress 
made of such cloth : 

Non est lana mihi mendax, nee motor a£no, 

— — -^ — — — roe mea tinxit ovis. 
I shall here take occasion to remark, that the word lutum, in the 
line preceding the above passage of Virgil, must be translated ^e/Zoto- 
weed, and not tooad. The former, reseda luieola, dyes yellow ; but 
the latter, isatis, dyes blue. Lutum, however, in Ccesar De beih 
Gallico, V. 14, seems to have been woadi Omnes se Britanni luteo 
inficiunt, quod et caeruleum efficit colorem. It appears, therefore, 
that both names were liable to be confounded in the Latin, as they 
are m the German ; unless Davis be right, who, instead of luie^, 
reads vitro. That sandyx, in Virgil, signifies a plant rather than a 
mineral, is to me far more probable. The author speaks of plants 
which the sheep ate while feeding {pascentes) y and both the above- 
mentioned dye^plants, yellow-weed and woad, grow wild in Italy. 
The opinion of Pliny, who understood the passage so, is not to be 
despised ; and therefore the poetical account, that the pasture dyed 
the wool, is not altogether without foundation ; especially as not 
only the roots, but also the leaves of madder, communicate a colour 
to the solid parts of animal bodies. I will however allow, that most 
people readily fall into the error of being led away by imagina- 
tion ; and often suppose that they find in passages of ancient authors 
more than others can discover, or perhaps even than they contain. • 
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redness was occasioned by the swine feeding on 
the water mixed with bran in which the cotton 
cloth was boiled, ajid which was coloured by tbe 
madder used in printing it. Belchier,* to whom 
this effect was new, convinced himself, by experi- 
ments, that the red colour of the bones had arisen 
from the madder employed in printing the cotton, i 
and from no other cause ; and he comniunicateiJiB 
his discovery to the Royal Society, in a paperl 
which was printed in their Transactions. 

This singularity was now soon known to all th^l 
naturalists, several of whom made new experi- 
ments, t!ie result of which brought to light many 
truths useful to physiology. Besides the roots of 
madder, those of the galium (yellow ladies-bedfil 
straw) and other plants which have an affinity to ' 
madder, produce the like eftects ; but this is the 
case neither with saffron nor woad, nor with many 
Others much Qsed in dyeing. The colouring taket i 
place soonest in young animals; and is strongest 

* The first account of this cirEnimstance may be (bund in tl)e 
Philosopliieal Transactions, vol. axxix. n. 442. p. 287. n. 443'. 
p. agg -, ami in the Freneh translation, Transaclions, traduilet pu 
M. de Breniond, ann^e 1736, p. 155 and 169. Among the prinot»| 
pal experiments made on this subject, are those of the Italian Mattel 
Baaanus, and H. J. Benj. Bohmer. Those of the formi-r may btf^ 
fouDd in CemmenC. Btnonieni. ii. 1, p. I2g, and S. p. 124 ; and 
thoie of the littter in a disscrtatian entitled Radicis ruHm Hnctoram 
^eclus in carpore animali. Lips, J 75 1 . Other works and observa- 
(\ota relative to this siugulaiity are mentioned in Haller's ElemetUf 
Pkynologitr, v. p. 327. 

S ^ 
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Pliny says expressly, that the erythrodaaum or 
ereuthodaman was in his mother fax^ue called 
rmbia; and that its red roots were used to dyia 
wool and leather red.^ 

In the middle ages this plant was called <MEnM* 
tia^ a name which must have arisen from verantia. 
The latter means the real, genuine dye ; as OKnM- 
tia sigaified a golden yellow.f Till the year 1736 
this plaat was little regarded, except among dyecs^ 
formers, and merchants, who purchased it fnMi 
the farmers, in order to sell it to the dyers with 
profit ; aod among a few herb^dealers and physs* 
eians, who, on the authority of the ancnda, 
ascribed to it eminent virtues, which others doubt- 
ed or altogether denied. In the above year, bom^ 
ever, a property o( it was discovered, by acci- 
dent, as usual, which rendered it an object d 
more attention. John Belchter, an En^ish sm^ 
geon, having dined with a cotton-printer, observed 
that the bones of the pork which was brought to 
the table were red. As he seemed surprised at 
tins circumstance, his host assured lum tiiat the 

• 

^ords are only not proi>erIy dirided, and ought to be arrange a» 
folh>ir8 : Sponte prove^it, ^eriturqae. Smiilitiidine emliae, veram 
tpinoeus ei canlis. If one could introduce the word o^^ uitt 

the passage of Theophrastus, so as to retain this meanii^ it would 
appear intelligible ; but that woold be difficult on acoonm «f ibc 
word (pvXXoT. 

* Lib. xxiv. 9. p. 341. 

t Flame colour among the Chreekf was called aXf}6^vay. Myrepiiai 
iBys that the rubia t« oXij^iva /3«irrti> that is, dyes red. SaimoiWi 9d 
Otfitokni Miterimtm,^. iGg^ I70. A4 Soiinum, p. 810. 
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r^wBBB wtti occasioned by tho swine feeding on 
the water mixed with bran in which the cotton 
eloth wa^ boiM^ a«nd which Was coloured by th^ 
madder used in printing it. Belchier,^ to whom 
this effect was new, convinced himself, by experi- 
ments, that the red colour of the bones had arisen 
from the madder employed in printing the cotton, 
and from no other cause ; and he communicated 
hU discovery to the Royal Society, in .^ paper 
which was printed in their Transactions. 

This singularity was now soon known to all the 
naturalists, several of whom made new experi* 
ments, the result of which brought to light many 
truths useful to physiology. Besides the roots of 
madder, those of the galium (yellow bdiesrbed- 
Mraw) and other plants which have an affinity to 
Bladder, produce the like effects ; but this is the 
case neither with saffron nor woad, nor with many 
Others much nsed in dyeing, ^he colouring takes 
place soonest in young animals ; and is strongest 

* The first account of this circumstance may be Ibund in the 
philosophical Transactions, vol. xxxix. n. 44S. p. 287. n. 443. 
p* 999 9 ^^^ i^ t^^ French translation. Transactions, traduites par 
M. de Bremond, ann^ 1736, p. 155 and 169. Among the princi« 
pal experiments made on this subject, are those of the Italian Matth. 
Bazanus, and H. J. Benj. Bohmer. Those of the former may be 
found in Comment, B^noniens. ii. 1. p. J29, andS. p. 124^ and 
lliose of the latter in a dissertation entitled Radicis ruJnce tinctorum 
pectus in corpore animali. Lips. 1751. Other works and observa- 
tions relative to this singularity are mentioned in Haller s Elementa 
Physiologuf, v. p. 327* 

S 2 
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where the bones are hardest and thickest. On the 
Other hand it does not reach the soft parts ; ap-? 
pears only a little in the jnilk ; and, in general,- is 
not perceptible in the animal juices.* 

As the English calico-printers were acquainted 

* That the rulia colours the milk has been denied by many, who 
are mentioned in Nailers PhysioL viii. p. 328. Youngs in his Trea- 
tise de lacte, says only that it has no effect on carnivorous animals. 
Being once engaged in making experiments on the madder dye, 
1 gave the plant to a cow for several days, and I found that the milk 
became reddish and streaked with veins which were of a darker co» 
lour than the other parts. Stief also, whom I shall quote hereafter, 
Ipeaking of this plant, says, p. 1 1 : Inde vaccarum lacti aliquid 
rubicundi colons conrmunicatur, quae mutatio ex opposlto lacte « 
xnammb vaccae alio pabulo enutritse, magis apparet. Incolae fer« 
omnes Wratislavienses eodem rubescente lacte utuntur, et nulla in-t 
commoda sentiunt.— -That well-known farmer, Gugenmus, gave 
the madder-plant, formed into hay, to his cows, which ate it readily. 
Their milk was somewhat reddish, and the butter and cheese ac- 
quired by these means, in winter, an agreeable colour. See Bemer' 
kungen der PJalziscken ^konomischen Gesellschq/t* 1771- p* 253. 
Perhaps the effects do not take place when the anihials get other food 
at the same time. Or may not the state of their health occasion 
some difference ? This much is certain, that chelidonium (swallow- 
wort) makes the milk of cows that are weak appear bloody, while 
the same effect does not follow, or at least immediately, in those that 
arestrong. Ruellius, De natura stirpium, Basiliae; 1543. fol. p. 572, 
says of the rubia : Folia capillum tingunt. If he meant that the 
hair became red by eating the leaves, he committed a mistake ; for 
Bohmer says, p. 1 7 ^ Constauti et perpetua observatione cognovimu8| 
quadrupedum piios et setas nunquam a rubiae radicis adsumptae 
colore iufectas fuisse. From his error, however, one might conjec- 
ture that he knew something of the property which this plant has of 
communicating its colour when used as food. The first edition of 
his book was printed in 1536. 



with this effect of madder, before it was known to 
naturalists, it is not improbable that it was known 
much sooner, in other places, where the plant has 
been much cultivated and used since the earliest 
periods. From what J. E. Stief says, we-h^ve 
reason to believe, that the people in the neigh- 
bourhood of Breslau, his native city, who gave the 
stalks of the madder-plant to their cows instead of 
straw, must have first discovered that it possessed 
the property of communicating a red colour to the 
bones.* 

As many truths not yet investigated by means of 
new experiments, and which on that account have 
not yet been acknowledged, are concealed among 
the evidently false assertions to be found in the 
works of the ancients, and as these works were 
thrown aside too early, before their contents were 
properly examined, I was induced to suspect that 
some hints of this colouring property might also 
be mentioned in them, which indeed is the case. 
[ We learn from the works of Galen and Dios- 
corides,f that the ancient physicians remarked that 
the use of certain roots, which, they administered 
to their patients, communicated a colour to their 

' * Dissertatio de vita nuptiisque plantarum. Lipsice, 1741 > p. U* 
' f IMosoor. ill. 160. p. 238. Radix cras3am et co[uosam urinani 
pellit^ ac interdum etiam sanguinem. Bibentes quotidie lavari 
oportet^ et excrementorum quse redduntur difFerentiam contemplari. 
Galen, lib. vi. Simp, One may readily perceive here that urin^ 
tinged red was con^dered as blood. '^ ^ 
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I do not inlefid to treat here of the whoteart <rf 
the Roman fullers^ which belongs rather to the 
history of wearing or tnanufactoring cloih m ge» 
neral ; but I hope I shall be forgiven if I add the 
few. fello wing observations. The fullers t^aceived 
the cloth as it came from the loom, in enter thM 
it nriglA be scoured, u*atked, and smoothed. It 
was walked by being stamped upon with the leet 
The rough wool raised by this operation was comtH 
^ off/ partly with the skin of a bedge^hog, ancl 
partly with the tops of some plants of the thistie 
load/ in order to give the cloth a nap. Sheitfidg 
seems not then to have been known : I have at 
least met widi no passage where it is mentioned*: 
and the case is the same with the use of pressei ; 
which, in my opinion, were not invented till the 
sixteenth century.^ The whole process of smooth* 
ing seems to hove consisted in making the wool or 
nap lie as evenly as possible one way, which cer- 
tainly must blave given to the cloth a mneh better 
appearance. 

As cloth, at present, is more dressed and sfaom 
aa one side than another, the ancient fullers pre- 
pared theirs in the like manner; so that clothes 
could be turned, after the inside of them bad been 
new dressed. Whether they made felt, alsc^ f 
have not yet inquired; but 1 conjecture that tht 

• Schrevelii Harlemum, p. 296. The author, speaking of cloth 
in tha yow \bM, saya: Eodem hoc anno psdoima vsm eepSt ad 
nitorem. 
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Rombert. DodonaBus,* Mich. Ettmoller,| Mo- 
riiijj Will. Salmon,^ nor otbcrSj who, however, 
speak of coloured urine. In his opinion the oli 
est writer who speaks of coloured bones is Mizi 
dus ; but what he relates is all taken from the 
treatise of Lemnius De 7mraculis occu/lis natura \ 
and the latter therefore is the oldest writer tliat 
I at present can mention, as acquainted with this 
property. He was a physician in Zealand, where 
madder has been cultivated since the earliest agei 
and where he had an opportunity of remarking it»i 
He says that the bones of animals became red, as 
had been observed when the flesh was dressed, by 
their eating only the leaves, and not the roots. In 
the first edition of the above work, printed 
octavo, in the year 1559, which consists of tmjJ 
books, this information will not be found ; but it 
may be contained in the second of 1564, which 
comprehends four books. ]| On the other hand, 

■ Sdrp. hist, pempt. 3. lib. i. cap. 3S. |). 3S3. 

t Collcg. pliarmaceut. '\a Schrodci, p. ()45. Opp. i. Franco^l 
1696. fol. 

X Mem. de I'Acad. des science*, 1701- p. 873. 

g Bolanolog. lib. i- cap. 46I. p. 6d4. Lond. 1710. f( 

II Bajle, Diclion. iii. p. 79. More editions ure quoted in Hi 
Bibliolh. bolan. i. p. 335, and Bibliath. praci. ii. p. 136. Tti nf 
rdition, Colnniae Agrip. l.'ssi, Ihe following pasBBge occurt, lib, it. 
p. 4£3: ErythrodaDum seu nibea maa pecudum nandicino tubentU 
que colore imbuit, si quando hecbiun virentem dfjiaslx sunt, intseim 
etiam ludice, (]iui rutila exlstil; quod eliam in eliiis decactiaqtw 
ejus pecoris carnibuB penpici potest, et in ovisj quK rubicundo colore 
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now ill greater perfection tlmn formerly to be 
lost, merely becaase they were not acquainted 
■with them ; or because, on account of the altera- 
tions they have undergone, tliey did not know 
where to find them. All the different operations 
of fulling have become so complex by new me- 
thods, improvements, and inventions, that they 
can no longer be conducted by one man ; and the 
whole business has, for that reason, been sepa- 
rated or divided into several distinct branches. 

The scouring of cloth, when it comes from the 
loom, was, together with walking, separated from 
the rest, after the invention of the walk-mill. 
How old that invention may be, I cannot accu- 
rately determine ; but we find it mentioned in the 
beginning of the thirteenth, and even at the end 
of the tenth century. Such a mill formerly was 
called fullcncium, or violendumm cum fullone,.* 
The dressing and smoothing of cloth, since the 
invention of shearing and pressing, requires so 
much art, that these operations can be performed 
only by skilful workmen, who are called cloth- 
shearers or cloth dressers. The scouring of cloth, 
dirtied in manufacturing, is, by the invention of 
soap, bleaching, and other processes, become so 
easy, that it can be performed by women. The 
Romans, for the most part, wore a white dress, 
made in the form of a cloak ; which, indeed, as 



• Du Cange in his GlosearJura. 
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nbt really bear and see, but also rope-dancers ; 
people who place their bodies in positions accord- 
ing to all appearance dangerous ; and those who 
for pay exhibit animals taught to perform uncom- 
mon tricks, as well as automata, which by their 
concealed construction seem to produce wonderful 
effects. 

But is it worth while to inquire into tlie anti- 
quity of all these arts, unprofitable to the public, 
which form the favourite amusements of the popu- 
lace? The selfish question cui bonOy which is often 
thrown out by way of reproach to men of letters, 
but oftener to naturalists, and even to jurists, 
when, in their researcjaes, they advance beyond 
the beaten track, I might easily get rid of by civilly 
telling the querists to pass over this article if they 
think they are not likely to derive benefit from it. 
1 might also apologize for employing my time and 
labour on this subject, by using the words of a 
certain historian : Frivola hcecfortassis cuipiam et 
nimis levia esse videantur, sed curiositas nihil 
recusat. I shall, however, adopt neither of these 
methods ; as I flatter myself that this essay may 
afford as much amusement as many that are read 
daily ; and that therefore it may not only be ex- 
cused but even justified. 

Those arts and employments which are most 
necessary in life were, undoubtedly, the earliest^ 
and they have still continued to be the mo t im- 
portant; but when these were sufficiently occu* 
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pied, or carried on by as many perscms as could 
live by them, the rest, who were excloded fron 
them, conceived the idea of amusing the former 
when tired with their labour, that by these means 
they might obtain from them a part of the fruits 
of their industry. I request my readers to reflect 
how many occupations have been devised for no 
other purpose* They will find that several of 
these have acquired a pre-eminence over the ne- 
cessary or useful arts ; and to the same class belong 
jugglers.* 

All political writers tell us, as a fundamental 
principle of government, that population ought 
to be increased^ This ma:itim, however, is just 
only under certain circumstances : that is, when 
employment can be procured to a greater number 
of inhabitants than a country already possesses. 
Of beggars we have to maintain too many. AU 



* Etudiez les progr^ de la societ^^ et vous verrez des agricnlteavi 
d^pouilMs par des brigands ; ces agriculteurs opposer ^ ces brigand^ 
une portion d'entr eux, et voila des soldats. Tandis que les uns 
i^coltent, et que les autres font sentinelles, une poign^ d^autres 
citoyens dit au laboureur et au soldat^ Vous faites un metier p^nible 
ft laborieux. Si vous vouliez^ vous soldats, nous defendre, vout 
laboureurs, nous nourir, nous vous d^roberions une partie de votre 
fatigue par nos danses et nos chansons. Voila le trobadour et 
rhomme de lettres. Avec le terns, cet homme de lettres 8*est ligo^ 
tant6t avec le chef contre les peuples, et 11 a chants la tyiannie; 
tantftt avec le peuple contre le tyran> et il a chant^ la liberty. Dans 
Tun et Tautre cas, il est devenu un citoyen important. Hisi* philos. 
des itahlisstm* et du commerce des Muropiens dam les Indes, n* 
p. 284. 
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our trades and occupations are not only filled i 
with workmen, but overflow. Our farmers can 
employ no more labourers ; and our manutac- 
turers no more hands than they have at present ; 
our regiments are full; and in every employment 
there are more candidates and more supernnraera- 
ries than is consistent witli the good of the public. 
Must it not therefore ^ve us pleasure, when neces- 
sity invents new means of acquiring a livelihood, 
although they could be dispensed with ? It is much 
better that tliose who have learned no useful art ; 
who have lost their youth in the service of others; 
or who are destitute, through any other cause, 
should gain their bread bv amusing their fellow 
citizens, than that they should either beg or steal. 

These arts are, indeed, not unprofitable, for they 
afford a comfortable subsistence to those who prac- 
tise them; but their gain is acquired by too little 
labour to be hoarded up; and. in genera], these ro- 
ving people spend on the spot the fruits of their 
ingenuity ; which is an additional reason why their 
stay in a place should be encouraged. I have, 
however, known some who saved so much from 
their earnings that, in their old age, they were 
enabled to enter into some business more certain 
as well as more profitable. 

People of this description will never want en- 
couragement and support while they exhibit with 
confidence any thing uncommon, and know how 
to suit the nature of their amusements to the taste 
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btir, it adhered to other bodies. On account of 
the dye which it communicated, it was called also 
sometimes cinnabaris.* 

In opposition to this asserted identity I find 

* Some, also, may^ with equal propriety, have called it tamiyx ; 
and I am of opinion that under this name we are to understand our 
madder, at least in a passage of Virgil, Eclogue iv. 45, where lie 
wjB : Sponte sua sandyx pascentes Testiet agnos. As the wool of 
the sheep became red by eating the madder which grew in. the 
fields, it could be immediately manufactured, without dyeing it arti- 
ficially. We manu&cture the wool of our brown sheep in its nata- 
xal ookmr, and this was done also by the ancients. Cloths of this 
kind were the panm natioi colons, as they are called by Pliny, 
b* zxxvi. 7 ; and the words of Martial, xiv. 133, allude to a dress 
made of such cloth : 

Non est lana mihi mendax, nee mutor aSno, 
— '• roe mea tinxit pvis. 

I shall here take occasion to remark, that the word luium, in the 
line preceding the above passage of Virgil, must be translated ye/ioto* 
weed, and not wood. The former, reseda luteola, dyes yellowy but 
the latter^ isatis, dyes blue. Luium, however, in Ccesar De belio 
Gallico, V. 14, seems to have been woad : Omnes se Britanni luteo 
inficiunt, quod et cseruleum efficit colorem. It appears, therefore* 
that both names were liable to be confounded in the Latin, as they 
are in the German ; unless Davis be right, who, instead of luteo, 
reads vitro. That sandyx, in Virgil, signifies a plant rather than a 
mineral, is to me far more probable. The author speaks of plants 
which the sheep ate while feeding (pascentes) ; and both theabove- 
mendoned dye^plants, yellow-weed and woad, grow wild in Italy. 
The opinion of Pliny, who understood the passage so, is not to be 
despised ; and therefore the poetical account, that the pasture dyed 
the wool, is not altogether without foundation ; especially as not 
only the roots, but also the leaves of madder, communicate a colour 
to the solid parts of animal bodies. I will however allow, that most 
people readily fall into the error of being led away by imagina- 
tion ; and often suppose that they find in passages of ancient authors 
more than others can discover, or perhaps even than they contain* • 
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only one doubt ; namely, that among those plants 
which, on account of the position of their leaves^ 
were called stdlatce, and which were all so like 
that we must reduce them to one natural class, 
there are more sorts, the roots of which dye red, 
and which,. on that account, are very improperly 
called wild madder.* Why, therefore, should 
the plant of Dioscorides be our madder, and not 
some other plant of the like nature ? For this rea- 
son, in my opinion : because the ancients, who 
were acquainted with all these plants, which grew * 
wild in their lands, were equally prudent as the 
moderns, and cultivated that kind only which was 
the most productive or beneficial, viz. our rubia 
tinctorum. 

This opinion will be strengthened by com- 
paring the accounts given of that plant by other 
ancient writers. Theophrastus f agrees almost per- 
fectly with Dioscorides y and adds, that it did not 
grow upright, but was fond of reclining. The 
comparison, therefore, with the leaves of ivy, can- 
not be just ; hnt that I shall leave to the critics. J 

* See the catalogue in my Giundsatzen der landwirthschaftj 
§310. 

't' Hist, plant, ix. 24. p. 111. 

X Stapel reads 6//ioioy vj^jp*^, because Pliny, xix. 2, says,- similituditt§ 
ervilicB. In my opinion, Pliny in this comparison alluded to the 
stem of the plant, which in madder is formed almost like that of 
many kinds of pulse, and which reclines in the same manner ; and 
he adds, very properly, that the stem of the ruhia was jointed, ao^ 
surrounded with five leaves, displayed in the form of a* star. Jj^ 

VOL. III. S 
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Piiay says expressly^ that the erythrtudsmtm or 
ertutkodaman was iq his mother tongue called 
rubia ; and that its red roots were used to dyt 
wool and leather red.* 

In the middle ages- this plant was called wawh 
tiay a aame which must have arisen from wrantitu 
The latter means the real, genuine dye; B^aurtah 
Ha signified a golden yellow. f Till the year 1 736 
this plaM was little regarded, except among dyeni^ 
fermers, a»d merchants, who purchased it frooi 
the farmens, in order to sell it to the dyers witk 
profit ; a»d among a few her1>dealen3 and physi«* 
eians, who, on tiie authority of the andentB, 
ascribed to it eminent virtues, which others doubt- 
ed or altogether denied. In the above year, hMr- 
ever, a property of it was discovered^ by acci-> 
dent, as usual, which rendered it an object of 
more attentbn. John Belcbier, an En^ish sm^ 
geouj having dined widi a cottcHi-printer, observed 
that the bones of the pork which was brought to 
the table were red. As he seemed suiprised at 
tins drcumst^ice, his host assured him t3iat the 

• 

tfoxdi are only not properly diYided, and ought to be arrange a» 
ibllofrs : Sponte prove^it, seritorqne. Sraiilitddine emHae, verum 
tpinoeus ei caulis. If one couM introduce the word o^^ iftt# 

the passage of Theophrastus, so as to retain this meaniiig, it would 
appear intelligible ; bat that woald be difficult cm aoooom ^ £b» 
word CvXXot. 

• Lib. xxiv. 9- p. 341 . 

t Flame colour among the Greeki was called aXnSbvsy. Myrepsraa 
lays that the rubia ra akrfitfa j8««rii> Uiat is, dyes red. SalmoHue ad 
Ct^itoRm Maerinum, p. idg, I70. A4 SoUnum, p. 810. 
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mdnesfi was occasioned by the swine feeding on 
the water mixed with bran in which the cotton 
eloth wa3 boiled, ajid which Was coloured by th^ 
madder used in printing it Beicbier,* to whom 
this effect was new, convinced himself, by experi- 
ments, that the red colour of the bones had arisen 
from the madder employed in printing the cotton, 
and from no other cause ; and he communicated 
his discovery to the Royal Society, in it paper 
which was printed in their Transactions. 

This singularity was now soon known to all the 
naturalists, several of whom made new experi<<> 
ments, the result of which brought to light many 
truths useful to physiology. Besides the roots of 
madder, those of the galium (yellow iadiesTbed* 
9traw) and other plants which have an affinity to 
madder, produce the like effects ; but this is the 
case neither with saffron nor woad, nor with many 
Others much osed in dyeing, ^e colouring takes 
place soonest in young animals ; and is strongest 

• The first account of this circumstance may he Ibund in the 
Philosophical Transactions, vol. xxxix. n. 44S. p. 2%7' n. 443. 
p. S99 ; and in the French translation. Transactions, traduiies par 
M. de Bremond, annde 1736, p. 155 and 169. Among the princi- 
pal experiments made on this subject, are those of the Italian Matth. 
Bazanus, and H. J. Benj. Bohmer. Those of the former may be 
found in Comment, B^noniens, ii. 1. p. 129, andS. p. 124^ and 
tliote of the latter in a dissertation entitled Radids ruhia tinctorum 
fffhctus in corpore animali. Lips. 1751. Other works and observa- 
tions relative to this singularity are mentioned in Haller*s Elementa 
Pkytiologuf, V. p. 327* 

S 2 
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have, therefore, greater cause to regret that a work 
on the above subject, by so learned and acute a 
philosopher, should have been lost. He is men- 
tioned with respect by Lucian, and even by Ori- 
gen; and the former derived from him the ac* 
count which he gives of Alexander the impostor.* 
More ancient authors also wrote upon the same 
subject. Some of them are mentioned by Dio- 
genes Laertius in his preface ; and Suidas quotes 
the Magicon of Antisthenes, though neither of 
these speaks of Celsus ; but of all those writings 
none are now extant. 

The deception of breathing out flames, which 
at present excites in a particular manner the asto- 
nishment of the ignorant, is very ancient. When 
the slaves in Sicily, about a century and a half 
before our aera, made a formidable insurrection, 
and avenged themselves in a cruel manner for 
the severities which they had suffered, there was 
amongst them a Syrian named £unus,'f a man of 

* -See Laciani Opera, ed. Blpont. v. p. 388 and 407. Spenceri 
Annotate in lihr, t. Origenis contra Celsum, p. 3. Falricii Bihlioth. 
Graca, vol. ii. p. 8O9. 

rf* Syrus quidam nomine Eunus fanatico furore simulator dum 
Syriae Deae comas jactat, ad libertatem et arma servos quasi numi- 
num impcrio concitavit; idque ut divinitus fieri probaret, in ore 
abdita nuce, quam sulphure et igne stipaverat, leniter inspirans, 
fiammam inter verba fundebat. Florus, iii. 19, 4. TtXiurouov 9ia 
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great craft and courage, who, having passed through 
many scenes of life, had become acquaii:(ted with a 
variety of arts. He pretended to have immediate I 
communication with the gods; was the oracle and 
leader of his fellow-slaves; and, as is usual onJ 
such occasions, confirmed his divine mission by I 
miracles. When, heated by enthusiasm, he wai 
desirous of inspiring his followers with cotirageji 
he breathed flames or sparks among them from liis ■ 
mouth while he was addressing them. We are 
told by historians, that for this purpose he piercedi 
a nut-shell at both ends, and, having filled it with 
some burning substance, put it into liis mouth and 
breathed through it. This deception, at present, 
is performed much better. The juggltr rolls to- 
gether some flax or hemp, so as to form a ball 
about the size of a walnut; sets it on fire; and 
sufl^ers it to burn till it is nearly consumed ; he \ 
then rolls round it, while burning, some more 1 
flax ; and by these means the fire may be retained .■ 
in it for a long time. When he wishes to exhibit, 
he slips the ball unperceived into his mouth and 
breathes through it ; which again revives the fire, 
so that a number of weak sparks proceed from it; 

xm rpunmuy, iroTi /iii irji,iir,pii!, itdti S> fMyx if imiv. DJodor. ISic. ccl, . 
34. p. 5Z(i. Sulphur, which is mcntLonnl by Florus, would hardly 
be fit forlhe purpose. Comjare AtexaHd.ah Alex.Gen. dks,\\. 11, 
p. 345. Sulphur, however, is used for the like end in the East, 
even at present. See Shaws ReUrn, p. 214. 
VOL. III. T 
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and the petformer sustains no hurt, provided he 
inspire tile air not through the mouth but the 
nostrils.* 

By this aft the rabbi Bar*Cocheba, in the reign 
of the emperor Hadrian, made the cnedubus Jewik 
believe that he was the hoped-for Messias ;'f and 
two centuries after, the emperor Constantius was 
thrown into great terror, when Valentinian in- 
formed him that he .had seen one of the body^ 
guards breathing out fire and flames in the even*- 
ing.t 

For deceptions with fire the ancients employed 
also naphtha, a liquid mineral oil, which kindles 
when it only approaches a flame. Galen informs 
us, that a person excited great astonishment by 
extinguishing a candle and again lighting it, with- 

* Directions fat peirforming this trick may be feand in vdsioas 
works^ such as Joh. WaUbergen*s Sammlung nat&rUcher zmbeT" 
kunste, Stuttgard 17^4, 8vo. p. 25. and Natnrliches zaulerhuch. 
Nurnberg, 1740, 8vo. p. 110, 

f Tu videlicet Hammeus, immo fulmineus, qui in loquendo ful- 
mlnas, atque trt i)le Barchochtsbasauctorseditionts Judaicft ttipulam 
in ore sacteasam enfaelitn ventilabat, ut flflmmas evomere vid^^etur. 
Hieronym ilpolog, ii. adversus Riiffinum. See Bayle's Diction, i. 
p. 450. art. Barcbochteb^. 

} Vakliiinianam aiunt vidisse quendam ex m qtii siletttlaiii vo* 
cantur flatnmam igni$ ore tvomentem, mxpof^x^yn reo ^rtjuctt^gtifnptm, 
vidisse id vero circa vesperam, quando post cibum somnum dipere 
solemus, et haec quidem Comtantio significasse, qui nuncio hot 
in suspido/ttem metumqae versus est. PhHo^&rgH Bist, ecckt. Tii. 
7. p. 93. 
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out any other process than holding it immediately 
against a wall or a stone. The whole secret of 
this consisted in having previously rubbed over 
the wall or stone with sulphur.* But as the au- 
thor, a few lines before, speaks of a mixture of 
sulphur and oapjithagf there is reason to think that 
he alludes to the same here. PlutarchJ relates 
how Alexander the Great was astonished and de- 
lighted with the secret effects of naphtha, which 
were exhibited to him at Ecbatana. The same 
author, as well as Pliny, Galen, and others, has 
already remarked, that the substance with which 
Medea destroyed Creusa, the daughter of Creon, 
was nothing else than this fine oil.§ She sent to 
the unfortunate princess a dress besmeaied with it, 
which burst into flames as soon as she approached 
the fire of the altar. The blood of Nessus, 
wherein the dress of Hercules, which took fire 
likewise, had been dipped, was undoubtedly naph- 
tha also ;{| and this oil must have been always em- 
ployed when offerings caught fire in an impercep- 

' Jam iUud ecu rem nurandAm □uidam ofit£iitavit; exdaxitlu' 

cemam, ac ruraua muro admovens accendit. Altec lapidi earn ad^ 
movil. Fuerant autem turn murua, tum lapis sulfiire contact!, quod 
ubi deprehctoum est, desiit mirum viileii, quod osteatabant. ^ratii' 
<un S> Ufa Ku i ni^ic ■>» i >^9)f. Galen De tcinperamcnti}, ' 

p. «. 

■^ &irt Tt ^f Jiu nan Tts uypjf fEc^ctXr^v. 

t Viu Alexandri, p. 6S7> § Gaku. L c. 

H Ovid. Metamorpb. lib. ix. l6o. 

T 2 
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tible manner.* In all periods of the world priests 
have acted as jugglers to simple and ignorant 
people. 

In modern times, persons who could walk over 
burning coals or red-hot iron, or who could hold 
th€jm in their hands and their (eeth, have often 
excited wonder. In the end of the 17th century, 
an Englishman, named Richardson, who, as we 
are assured, could chew burning coals; pour 
melted lead upon his tongue ; swallow mdted 
glass, &c. rendered himself very famous by these 
extraordinary feats.f Laying aside the deception 
practised on the spectators^ the whole of this se- 
cret consists in rendering the skin of the soles of 
the feet and hands so callous and insen^ble, that 
the' nerves under them are secured from all hurt, 
in the same manner as by shoes and gloves. Such 
callosity will be produced if the skin is continually 
compressed, singed, pricked, or injured in any 
other manner. Thus do the fingers of the in- 
dustrious sempstress become horny by being fre- 
quently pricked ; and the case is the same with 
the hands of fire-workers, and the feet of those 
who walk bare-footed over scorching sand. 

* Instances may be found collected in Huetii Alnetance question, 
lib. ii. cap. 12, 21, p. 171 ; and in Bayles Dictionary, art. Egnatia, 
p. 344. 

f Journal des sgavans, 1667, p. 34, 222; and I68O, p. 292. 
Deslandes, Mimoires de physique, ii. and Bremenscher Magazin, i. 
p. 665, See also Bushequii Omnia. Basil. 1740. Svo. p. 314. 
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In the month of September, 1765, when I vi- 
sited the copper-works at Awestad, one of the 
workmen, for a Jittle drink-money, took some of 
the melted copper in his hand, and after show- 
ing it to us, threw it against a wall. * He then 
squeezed the fingers of his horny hand close to 
each other; put it a few minutes under his arm- 
pit, to make It sweat, as he said ; and, taking it 
again out, drew it over a ladle filled with melted 
copper, some of which he skimmed off, and moved 
his hand backwards and forwards, very quickly, 
by way of ostentation. While I was viewing this 
performance, I remarked a smell like that of singed 
horn or leather, though his hand was not burnt. 
The workmen at the Swedish melting-house* 
showed the same thing to some travellers in the* 
17th century ; for Regnard saw it in 1681, at the 
copper-works in Lapland.-f It is highly probable 
that people who hold in their hands red-hot iron, 
or who walk upon it, as I saw done at Amster- 
dam, but at a distance, make their skin callous 
before, in the like manner. This may be ac- 
complished by frequent moistening it with spirit 
of vitriol ; according to some the juice of certain 
plants will produce the same efl'ect; and we 
are assured by others that the skin must be 
very frequently rubbed, for a long time, with. 



1 



* The same thing was petformed when Mr. Schreber w 
m 1760. See his iaihcr'a Xtue Sammtung, i. p. 113. 
t Algcm. hLslor. der leiBen, xvii. p. 308. 
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oil, by which means, indeed, leathm* also will be- 
come horny * 

Of this art traces may be found also in the 
works of the ancients. A festival was hdd an* 
nually on Mount Soracte, in Etroria, at which the 
Hirpi, who lived not far fixnn Rome, jumped 
through burning coals ; and on this account they 
were indulged with peculiar privileges by the Rch 
man senate, f Women also, we are told, were 
accustomed to walk over burning coals at Casta- 
bala/ in Cappadocia, near the temple dedicated 
'to Diana, :|: Servius remarks, from a work ci 
Varro now lost, that the Hirpi trusted not so much 
to their own sanctity as to the care which they bad 
taken to prepare their feet for that operation.^ 

I am not acquainted with every thing that con- 
cerns the trial by ordeal, when persons accused 
were obliged to prove their innocence by holding 
in their hands red-hot iron , but I am almost con* 
vinced that this also was a juggling trick of the 
priests, which they employed as might best suit 
their views. It is well known that this mode of 

* Haller^ Elementa physiolog. v. p. l6. 

t PUn. yii. 11, p. 372. Firg. Mn, xi. 'J^b. Silius liaL v. 175. 
Strabo, v. p. 372. ed. Almel. The latter calls this festival ^ooi/jMo-rn* 
hp99ntfm* Solin. cap. ii. 26. 

X Strabo, xii. p. 811. 

§ Virgil, quidem dixit j freti pietate, sed Varro, ubiqiie expug- 
nator religionis, ait> cum quoddam medicamenttiin describeret : et 
ut Solent HirpiDi, qui ambulaturi per ignein medicamento plantas 
tingunt. 
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exculpation was allowed only to weak persona, 
who were unfit to wield arms, and particularly to 
monks and ecclesiastics, to whom, for the sake of 
their security, that by single combat was for- 
bidden. The trial itself took place in the church 
entirely under the inspection of the clergy j mass 
was celebrated at the same time ; the defendant 
and the iron were consecrated by being sprinkled 
with holy water; the clergy made the iron hot 
themselves; and they used all these preparatives, 
as jugglers do many motions, only to divert the 
attention of the spectators. It was necessary that 
the accused persons should remain at least three 
days and three nights under their immediate care, 
and continue as long after. They covered their 
hands both before and after the proof; sealed and 
unsealed the covering : the former, as they pre- 
tended, to prevent the hands from being prepared 
any how by art; and the latter to see if they were 
burnt.* 

Some artificial preparation was therefore known, 
else no precautions would have been necessary. 
It is highly probable that, during the three first 
days, the preventive was applied to those persons 
whom they wished to appear innocent ; and that 
the three days after the trial were requisite to let 
the hands resume their natural state. The sacred . 



• See Gropen's learned Diaecrialion in ihc Hannoversclien g«^ 1 
lekrttn ameigen, 1751, p. 679. 
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sealing secured them from the examination of pre- 
sumptuous unbelievers : for to determine whether 
the hands were burnt, the three I^st days were 
certainly not wanted, \yhen the ordeal was abo- 
lished, and this art rendered useless, the clergy 
no longer kept it a secret. In the thirteenth cen- 
tury an account of it was published by Albertus 
Magnus, a Dominican monk.* If his receipt be 
genuine, it seems to have consisted rather in co- 
vering the hands with a kind of paste than in 
hardening them. The sap of the althcea (marsh- 
mallow), the slimy seeds of the flea-bane, which 
is still used for stiffening by the hat- makers and 
silk-weavers, together with the white of an egg, 
were employed to make the paste adhere ; and by 
these means the hands were as safe as if they had 
been secured by gloves. The use of this juggling 
trick is very old, and may be traced back to a 
pagan origin. In the Antigone of Sophocles, the 
guards placed over the body of Polynices, which 
had been carried away and buried contrary to the 
orders of Creon, offered, in order to prove their 

* In his work D& mirahilibus mundi, at the end of his book De 
secretis mulierum, Amstelod. 1702, 12mo. p. 100. Experimentujn 
mirabile quod facit hominem ire in ignem sine laesione, vel portare 
ignem vel ferrum ignitum sine laesione in manu. Recipe succum 
bismalvaej et albumen ovi, et semen psylli et calcem, et pulveriza, 
et confice cum illo albumine ovi succum raphani ; commisce ; ex 
hac confectione illineas corpus tuum vel manum, et dimitte siccari, 
et postea iterum illineas, et post hoc poteris audacter susthiere ignem 
sine nocumento. 
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innocence, to submit to any trial: "We will," 
said they, " take up red-hot iron in our hands, or 
walk through fire.* '' 

The exhibition of balls and cups, which is often 
mentioned in the works of the ancients, as the 
most common art of jugglers, is also of great an- 
tiquity. It consists in conveying speedily, and 
with great dexterity, while the performer endea- 
vours by various motions and cant phrases to di- 
vert the attention of the simple spectators from 
observing his movements too narrowly, several 
light balls, according to the pleasure of any per- 
son in company, under one or more cups ; re- 
moving them sometimes from the whole; and 
conveying them again back in an imperceptible 
manner. In general, three leaden cups are used, 
and as many balls of cork ; and to prevent all dis- 
covery by their slipping from the thumbs of the 
juggler, or making a noise, as he must lay hold of 
them with much quickness,! the table before which 
he sits is covered with a cloth. :{; 

These small balls were by the aticients called 

* Hyuev S*6T0i/A0i xoit /AuSpouf otipsiv yipotv, 
Kai TTvp Bttpirtiv, nou ^iovg ipxaifiOTtm 
To /xjjTf IpotacUf fiTi T« Tw |uy«8«v«« 
To TrpayfjiOL jSouXfiUoravti, /«»jt $ipyoia-fi(V(v, 

Antigone, 270, p. 248, ed. Cantabrigiae l663. 8vo. 

t KXsTTTSiv, which word was often used when any thing was done 
speedily and unperceived. Xenophon says, jcXfTTs<v opn* mootes clam 
hostibus occupare. 

I Naturliches zauberbuch> p. 3« 
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calculi ; and the cups acetabular or paropddes.^ 
Casaubonf has already quoted most oi those paft* 
sages in ancient authors which relate to this sub<» 
ject; and they have been repeated by Bulenger ;;{: 
but neither of these writers makes mention of the 
fullest and clearest description given in the letters 
of Alciphron.^ We have there an account of 

v^^ iutilut or 4^^, calculi y wi^^Us» ^cetabub^ or p«rop9ide9« Thr 
performer was called -^^wMifTy^i^ or •^infi^ovauxmsf and -jt^^oxoyo; ]^ and 
the exhibition ^(poirou^ta. 

f Animadvers. in Athenaei Deip. lib. i. 15, p. 46. 

X De theatio> lib. i. 40> in Grwm Thesaurw nfUiquU. Homan- 
ix. p. Q02. 

§ Lib. iii. epist. 20. ed. Bergler. p. 321. Unum autem ut vidi, 
hisco jam et prope sum mutus factus. Quidam enim in medics 
pro^resius, collocata mensa tripode, ties esqguas-apponebat patellas; 
d^nde sub istis occultabat parvos quosdam candidos et rotundos 
lapillos. quales nos in ripis torrentium reperimus ; hos modo singu- 
latim sub una quavis occultabat patella ; modo, nescio qua ratione, 
sob una aliqua ornnes ostentabat : modo, ut sub patellis disparereot 
officiebaty et in ore ostendebat. Deinde cum deglutiisset (adductis 
in medium qui prope adstabant) alium ex nare, alium ex aure^ 
alium ex capite depromebat ; deinde iterum sublatos ex oculis ho- 
minum removebat. Maxime olanculariua ille homo est - « • - Ne 
nthi existat ruri talis bestia, noo enim depreheiidetur a quoquam, 
' omniaque domi surripiens, evanida quae ruri habeo faciet. Seneca, 
epist. 45: Sic ista sine noxa decipiunt, quomodo praestigiatorum 
acetabula et calculi, in quibus fallaeia ipsa delectat. Ef&ce, ut 
quomodo fiat intelligam, perdidi usum. Sextus Empiric. Sicuti 
praestigiatores spectantium oculos agilitate manuum sufTurantur ac 

illudunt, ita et rhetores. Gregor. Nazian, in Athanas, Idem 

erat calculis ludere decipientibus oculos celeritate transpositionis, 

- - - TauTOV ijV 4^^9tf re vouXeiV T^jf o>|/iv xXctttouo'ok; Ttfi Toe^ti rris fisTeSaaeatf. 

Compare Suidas, Pollux and Athenasi Deipn. 4. It is probable 
that Quintilian alludes to this art in his Institute x. 7> il* Quo 
constant miracula ilia in scenis pilacionim ac Tenttiatonun, ut ea. 
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a countryman M-ho came to town, and was con- 
ducted by a merchant to the theatre, where he saw, 
with great astonishment, the exhibition of cups 
and balls. "Such an animal," says he, "as the 
performer I would not wish to have neai" me in 
the country; for, in his hands, my property would 
soon disappear." The art of oratory, because it 
deceives the auditors, is frequently compared to 
that of balls and cups. From the Latin word 
gabata, mentioned by Martial, together with pa- 
ropsides, the French have made gobelets ; and hence 
their common expressionsj'owcr des gobelets, and 
joueur des gobelets, which they use when speaking 
of jugglers. 

In all ages of the world there have been 
men who excited great wonder by extraordinary 
strength. Instances of this have been already col- 
lected ; but they do not belong to my present 
subjtct.* I can, however, prove that, above fif- 
teen hundred years ago, there were people who, 
by applying a knowledge of the mechanical powers 
to their bodies, performed feats which astonished 
every ignorant spectator; though it is certain 
that any sound man of common strength could 
perform the same by employing the like means. 



I 
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qux emiserint, ultro venire in maniiG credos, ct qua jubenlur de- 

• Hin. Til. 80, p. 385. MaHinl. v. 12. Suulas, speokme of 
Tlieogenes Thasius. Holler, Ehmenla phijsiolag. \v. p.4S6; of the 
eJilion in quarto. 
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Of these one may say with Celsus : Neque Her* 
cule scientiam pracipuam habent hiy sed audaciam 
usu ipso conjirmatam. V 

About the beginning of the last century such 
a strong man, or Sampson, as he called him- 
self, a native of Germany, travelled over almost 
all Europe ; and his pretended art has been men- 
tioned by so many writers, that we may con- 
clude it had not been often exhibited before; 
and that it was then considered as new.^ His 
name was John Charles von Eckeberg ; he was 
born at Harzgerode in Anhalt ; and, at that time^ 
was thirty-three years of age. When he fixed 
himself between a couple of posts, on any level 
place, two or more horses were not able to draw 
him from his position ; he could break ropes 
asunder, and lift a man up on his knee while he 
lay extended on the ground. But what excited 
the greatest astonishment was, that he suffered 
larjje stones to be broke on his breast with a ham- 
mer, or a smith to forge iron on an anvil placed 
above it. 

This last feat was exhibited even in the third 
century, by Firmus or Firmius, who, in the time 
of Aurelian, endeavoured to make himself emperor 
in Egypt. He was a native of Seleucia in Syria ; 

• Breslauer Sammlung von natur- und knnst-geschichten, i. 
p. 82) ii. p. 822; iii. p. 882; v. p. 1511 ; xxv. p. 333; and xxxiii. 
p. 320. Hauler, Bihliotheca magica, part xxi. p. 577> where the art 
is illustrated with figures. ... 
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espoused the cause of Zenobia, the celebrated 
queen of Palmyra; and was at length executed. 
publicly l>y order of the emperoi-Aurelian.* It is 
of this Firmus, and not of another, who a century ' 
after was overcome in Africa by the father of the 
emperor Theodosius,! that Vopiscus speaks where 
he relates that he could suffer iron to be forged 
on an anvil placed on hla breast. For this pur- 
pose he lay on his back ; but he put himself in 
such a position, by resting with his feet and 
shoulders against some support, that his whole 
body formed an arch ; so that he seemed rather to 
be suspended than to lie at full length, J This art, 
which is explained and illustrated by Desaguliers,§ 

• Algemeine welthistorie, xiiJ. p. 6S1. 

t Ibid. xiv. p. aeg. 

X Vupiscus, Vila Firini : Incudein superposltam pectoti con- 
3tante[ aliis tundentibus petlulit, cum ipse recllvus ac resupinua et 
curvatm in manos peiideret potiiis qaani jaceret. The whole pas- 
sage will be betlet understood, when, one sees the figure in Deaagn- 
liers, lab, xix, fig. B, only that in Bianui occasions some difficulty. 
I conjecture that Vopiscus wrote in arcum, as Virgil, Georg. ii. 448, 
iay$ : laxi atrvanlur in arcus. Desagulicrs, p. S66, describes the 
posilioti thus ; The pretended Sampson puts his shoulders (not his 
head, as he used to give out,) upon one chair, and his heels upon 
anotlier (the chairs being made fust) , and supports one or two men 
standing on his belly, raising ihcni up and down as he breathes, 
making with his backbone, thighs, and legs, an arch whose abut- 
ments ate ihe chairs. Seneca, in his treatise De Ira, ii. IS, says of 
these people : Didicerunt ingenlia vixque humania toleranda viribut 

§ A course of experimental phiCosophy. London IT45, 4lo. i, 
p. 866 and S72> 



I 



/ 



286 HISTORY 09 INVENTIONS. 

and professor Kuhn,'* of Dantzic, has now be* 
come so common that it is often exhibited without 
occasioning much surprise. 

In the works of the ancients, rope-dancers are 
frequently mentbned. The passages where they 
occur have been collected by various authors, 
though never completely ; and I am inclined to 
think that those who have seen many perfcxmert 
of this kind would be able to clear up some that 
are obscure. I have seen many mysdf ; but I 
have forgot the greater part of what I observed ; 
and there are other reasons also whkh prevent me 
from undertaking that task : I dread the reproach 
of multum agendo nihii ^is. That I may nol^ 
however, pass over this subject entirely, I shall 
present the reader with what follows.^ We meet 
with various appellations given to rope-dancers, 
which do not, as some have imagined, point out 
different kinds, but allude only to new-invented 
arts, leaps, or dexterities, which, while recom<* 
mended by novelty, were much wondered at, 
though they were afterwards imitated by alL To 

* Versuche und abhandl. der Naturforch. Geselsch. in Danzig, 
i. p. 15. 

t A great many of these passages of the ancients have been col- 
lected by Boulenger, in his work De theatro, i. cap. 41 ; but with- 
out order and without any explanation. Something more is done by 
Des Camps in Dissertat, sur une medaille de Caracalle, represerUant 
des danseurs de corde, which may be found in Recherches curieuset 
d^ antiquity, par Spon, A Lyon l683. 4to. p. 407. An extract firom 
it is inserted in Joum. des $av. l677> p> 309. See also Hhr. Mer» 
curialu De arte gymnast, and Fabridi Biblioth, antiqwtr, p. gg$* 




JUGGLERS. 287 

these belong the schxtwbata, oribatcP, natrobata, ] 
petaminaru,funambuli, &c. Some of the ancient ■ 
rope-dancers seem to have used a balancing-polei 
or, at least, to have had weights in their hands (a ' 
preserve an equipoise.* It is certain, also, that 
rope-dancers were not wanting in the middle ages. 
In the year 1237 they were very common in 
Italy; "f and in 1393 there were some of them at 
Augsburg, who exhibited their dexterity on the 
rope, and received from each spectator thr^ j 
German halfpence. + I 

To place men upon the shoulders of each other 
in such a manner that every row consists of a man 
fewer, till they form a pyramid ending in a single 

" An epigram, ascribed to PelronJos, which is not to be found 

in most editions of that authoi', and which I shall here trRnscribc 

from th»l of Hadrian idea, p. 542, hwlongs to this sulyect: 

Stupes suppositis tenduntiir vinctila lignis, 

Qua: 6do aacenilic docia juvenCa gradu. 

Que super aerius pTielendit crura viator, 

VixqiTC BTibuB facili tramite currit homo. 
Bracliia distendens greseum per inane guberaat 

Ne lapsa e gracili plants ludente cadat. 
Dajdalua adslruitur terras mutasse volatu, 

Et medium pen n is prosecuisse diem, 
Prsesenti exemplo firmatur fabula mcndax, 
£cce homiois ctirsum funis et aura fernnt. 
A passage of Naiianzenus, in his /tpnlogia, alludes to the » 
■Im : U( its, qui in ligno alto et auspenso ambulant, non i 
in hane vel iUam partem propendere vel leviter, securitate 
afTerl lis xquale libramcnlum. Ac^^Xim d mrius ^ myj^nm i 
Muralori Antiquit. Ital. med. 03vi, ii. p. 846. 
Von Sleiten, Kunstgcichichle von Augsburg, u. f. 177. 
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person, upon whose head a boy often stands witb 
his feet upwards, h likewise an ancient piece of 
dexterity. This exhibition is varied many ways ; 
and, on that account, it is difficult to form even 
x;onjectures respecting it, especially as the de- 
scription given of it by a Roman poet is very un- 
intelligible.''^ 

I am, however, still less acquainted with an' art 
in which hoops and wheels were employed by tte 
petaurista^ who excited great astonisbnient among 
the populace. The first part of the art may have 
consisted in nothing more than the varied con- 
tortions and tumbling which we still see practbed 
by children trained for that purpose. Cilano ex- 
plains a well-known passage of Manilius, as if 
the performers had darted through suspended iron 
hoops, made often red hot. Of this I entertain 
less doubt than how we ought to understand the 
corpora jactata petauro of Juvenal ; f and the 
corpora valido excussa petauro of Manilius,;]; which 
many have attempted to explain already. At any 
rate this wheel was different from that upon which 
a female dancer, as mentioned by Xenophon, 

* Claudlan. de Mallii consul. 320. In Cilano's Romischen alter- 
thumer, ii. p. 573. fig. 8. there is a representation like what I have 
often seen exhibited. But the most dangerous and the most curious 
is that of which an engraving is given in Splendor urhis Venetiarum, 
to be found in Thesaurus antiqui(. IlalicB, v. 3. p. 374. 

f Sat. xiv. 265 » 

X Lib. V. 433. 
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Wrote and read while it. turned round with great 
ydocity.* 

:,'. The art of exhibiting various feats of horseman* 
ship, which has been practised so much in modern 
times, seems to have come first from the East. 
At any rate, those performers in that way who, in 
the thirteenth century^ were at the Byzantine court, 
and who travelled all over Europe, came from 
Egypt. They could stand on the horses when at 
a gallop; mount and dismount while on full speed 
at the chase ; tumble on horseback, and do many 

* Symposium, p. 655, edition of Basle, 1555. fol. Eio-tfspgro r^ 

o^^0-Tp<8i rpoyog rwv xspa/uLBtxtav s<p* iu tfisXhs ^otUjULaa-tovpyviruv. In the old 

edition of J. Ribittus, this passage is thus translated : Allata est sal- 
tatrici orbis saltatorius, in quo admiranda erat editura. The first 
question that arises is, what was rpc^og ron xipaixuxutv. The last word 
alluded to a place at Athens where wrestling was exhibited every 
year ; and on that account Aristophanes uses the expression vKriyou 
xtpafittxou. This, however, affords no explanation. Boulenger, who 
quotes the same; passage, translates it in the following manner : Illata 
estsaltatrici figularis rota, per quam se trajiceret, et miracula patraret. 
He means here therefore a potter's wheel, the invention of An&- 
charsis, but that was always called xiptLfxix^i rpoyoe and not rpo)(ps twv 
K$pa/iittxuv. But even allowing that a potter's wheel is meaiit, it is 
wrong to add per quam se trajiceret; for the potter's wheel is not 
like a hoop, but like a plate or dish; and when turned round 
revolves not vertically but horizontally. Besides, how the performer 
could write or read on a wheel that she jumped through, he has not 

thought proper to explam. Tot« i^ri rou rpv^ov afxa ViptZtvovfitvov ypa^tiv 

Ti, x«i avorytvoff^xtny Javjuta sort. Scribere et Icgere in rota dum ver- 
satur, mirabile quiddam est. If a potter's wheel be meant, I con- 
sider it as certainly possible for a person to stand upon it whilst it 
revolves with the greatest velocity, and even to read or write ; but 
it would be necessary to lift up the legs, in turn, with the utmost 
quickness. 

VOL. HI. U 
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I 

Other things equally extraordinary.'* At the end 
of the sixteenth century, an Italian, who bad 
learned thb art while a slave in Turkey^ w^nt 
about exhibiting his dexterity in various parts of 
Europe. t Montague saw him at Rome in 1581 4:): 
and the year following he was at Paris. ^ Some 
of these feats were performed by the ancient d^ 
stUiores. || 
Whether the ancients taught horses, dogs^ birds, 

* Nicephorus Gregor. viii. 10. p. 315. Thb company of rope- 
dancers came from Egypt. They travelled through the greater part 
of Asia, and all Europe as far as the extremity of Spain. At Con- 
stantinople they extended the ropes, on which they first exhibited 
their art, between the masts of ships. As the above book b not to 
be met wifh in every library, I would have inserted here the whole 
account, had it not been transcribed by Cilano, ii. p. 570. One b 
almost induced to believe that stupid superstition did not then prevail 
so much in Europe as at the beginning of the last century. The 
historian says, that the company at first consisted of forty persons ; 
but that the half of them were cast away on their passage to Constan- 
tinople. He does not, however, tell us that they or their horses 
^ere any where burnt as conjurors or possessed with the devil. On 
the contrary, he adds : Quae ab illis agebantur, erant ilia quidem 
monstrosa et sane mirabilia ; non tamen quicquam cum diabolicis 
praestigtis commune habebant 3 sed erant studia quaedam dextri in* 
genii, longo tempore in hujusmodi rebus versati. £9rir)i9iv/cmr« ^rws 

f AnthologiaRomana, iii. p. 113. ^ 

"l See the German translation of his Travels, ii. p. 238. 

§ Journal du regne de Henry III. p. 57. It may be found in 
Recudl de Overset pieces servant h Vhist, de Henry III. Cologne 
1666, 12mo. 

U The [laying at ball on horseback mentioned by Meurshu in his 
Glossarium Grteco-barlarum, Lugd. Bat. l6l4. 4to. p. 566, firom die 
works of Achmet, does not belong to this subject. 
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and other animals, to perform various tricks wliicJi 
are frequently exhibited at present for money, I do 
not know ; but it is certain that what they made 
the elephant, which, undoubtedly, is the most sa- 
gacious and tractable of all animals, perform, ex- 
ceeds every thing yet known of the kind. With- 
out repeating what has been so often related, I 
shall only mention the elephant wliich walked upon 
a rope backwards and forwards, as well as up and 
down ; and which Galba first caused to be shown 
to the Roman people. After this, so much con- 
fidence was placed in the dexterity of the animal, 
that a person sat on an elephant's back while he 
walked across the theatre upon a rope extended 
from the one side to the other. Lipsius, who has 
collected the testimonies, thinks they are so strong 
that they cannot be doubted.* 

The training of horses to obey a private signal, 

* Epistnlanim selectanun centuria. Antverpiee 16(15. 40). i. 
epist. 50. p. sg. Plin. viii. 1 and 3, Seneca, epist. 86. Suelonii 
Fit. Gallia. Dio Cassius. A gteal many alao may be found col- 
lected id Harlenffli Elephauiographin, Erfordiae, ITlb. 4to. It 
appean that in the thirteenth cmlury some ventured ta ride a hone 
upon a rope. In the Chronicle jill'nichi nmnacki Triam-FBntium, 
inserted b^ L^bnitz in Accessiimet histnTicee, vol. ii. we read die 
f'tllawing paatage, where a description is givea of the Eolemniiiei at 
tf»e wedding of Robert, bmthei to the king of France, in the year 
1337: Ministelli in apcctacnlo vanitatia multa fecerunt, sicut ille, 
qui in et^ao super chordam in sere equitavic 

[Sereral instances of the dexterity of the elephant may be found 
in Liptii Laut Elephantii, InEcrted in Diaierlat, Ludicranm tt 
ameetiitatua seriplarn varii, Lugd. Bat. I638. Traijs.] 

V 2 
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imperceptible to the most attentive spectator, and 
to perform actions which appear, to those un- 
acquainted with the art, to display rational facuU 
ties, I have never found mentioned in the works of 
the ancients. That the Sybarites, however, taught 
their horses to dance to the sound of music, is 
asserted by a variety of authors.* In the sixteenth 
century, dogs trained in the like manner excited 
great wonder.-}* 

In the year 1 766^ an Englishman, named Wild- 
man, made himself much known by taming or 
training bees, in such a manner that they not only 
followed him wherever he went, but settled even 
on his face and hands without stinging him, and 

* iEliani Hist, animal, xvi. 23. vi. 10. jlthenaius,]xb»:di' Pli" 
nius. Eusiathius sud Dionys. de situ orlis, 372* p- 52. edit. Stephani, 
1577. 4to. 

f One instance may be found in Theophanis Chronographia, 
which was printed at Paris l655, fol. and at Venice in I729. It 
occilhred in the seventeenth year of the reign of Justinian^ or 543 : 
£odem anno planus ac circulator quidam^ Andreas nomine, ex 
Italicis partibus adfuit, fulvum et orbum lumine circumducens 
canem^ qui ab eo jussus^ et ad ejus nutum, mira edebat spectacola. 
Is siquidem in forum, magna populi circumstante caterva> prodiens 
annulos aureos, argenteos et ferreos, clam cane, a spectatoribus de- 
promebat, eosque in solo depositos aggesta terra cooperiebai. Ad 
ejus deinde jussum aingulos toUebat canis, et unicuique suum red- 
debat. Similiter diversorum imperatorum numismata permixta et 
confusa, noniinatim et sigillatim proferebat. Quinetiam, adstante 
virorum ac mulierum circulo, canis interrogatus mulieres utenun 
gestantes, scortatores, adulteros, parcos et tenues, ac denique mag- 
nanimos, idque cum veritate, demonstrabat. Ex quo eum Pythonis 
ipiritu motum dicebant. 
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seemed as if obedient to his orders.* Some years 
after, a person who practised the like art, travelled 
about through Germany, and gave himself out to 
be Wildman; but Mr.Riem proved that he was 
not Wildman, and published the secret by which 
he acquired so much power over these insects.^ I* 
cannot say whether the ancients were acquainted 
with this art ; but I shall here remark, that it was 
known in the kingdom of Galam, a£ Senegal, a 
hundred years before Wildman ; for when Brue, 
a Frenchman, was there, in 1698, he was visited 
by a man who called himself the king of the bees. 
" Let his secret," says that traveller, ** consist in 
what it may, this much is certain, that they fol- 
lowed him wherever he went, as sheep do their 
shepherd. His whole body, and particularly his 
capj was so covered with them that they appeared 
like a swarm just settled. When he departed they 
went along with him; for besides those on his 
body, be was surrounded by thousands which 
always attended him." j; 

* Universal magazine^ 1766> October, p. 217* A translation 
may be seen in Neues Bremensche Magazin, 1767, ii. p. 3 17. 

f Der e^tlarvte Wildman, betriiger grosser hofe. Berlin 1774, 
8V0. See also Gotiingische Gelchrte anzeig. 1775, p. 816. The 
name of imposior given to Wildman was, however, too harsh ; for 
I do. not think that he who performs any thing extraordinary, never 
done by any one before, beoomes an impostor when another discovers 
his art. 

> X The voyage of Bnie may be Tovind in Labat*s ^rique ocddien* 
talel iv. p. 200. l%e passage alluded to occurs in Algemeine kisforii. 
4er reisen, ii. p. 365. 
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In modern times, persons destitute of arms and 
hands, or who have these limbs formed Very iin* 
perfectly, but who possess the art of supplying that 
want by the use of their feet and toes, show them- 
selves sometimes for money ; and as they enter* 
tain the spectators by exciting their wonder, they 
deserve from them that support which they are 
not able to obtain in any other manner. Instances 
of such people who had acquired this art, have 
been very common within the two last centuries ;* 

* The most remarkable instances of this kind are mentioned by 
Moscatif in his treatise entitled f^m untertchiede zwiscken dm 
struciur der thiere und der menscken, Gottingen 1771* Svo. p. 10. 
See also Breslauer Sammlung tur naiur und iunst, 1770. Febn 
p. SOO. Sauval in Histoke de Paris, ii. p. 544. Reeurii senmni k 
Vhut. de Henry III. p. QS. and Camerarii Hora subcinvm, cent. i. 
37. p. 170. iii. 80. p. 302. 

[Several instances of the like kind may be fomid also in Jfon- 
sirorum ktttoria memorabilii a Joanne Geergio Schenkio m Grt^if^ 
berg Jilio, Francofurti 1609, 4to. p. 28 et seq. One of the. most 
curious is that of Thomas Schweicker, born at Halle, in Swabia, in 
the year 1586. The author gives the following account of him 
from Camerarius> who saw him not only write, but even make a pen 
with his feet: Mira est providentia et solUcitudo naturae, quam 
creator omnium rerum ei tanquam optimss matri attribuit. £a 
enim in animalibus membris distortis, vel mutilatis aut debilitatis, 
vel etiam omnino deficientibus, plerumque aliis membris, praster 
miutn officium ad quod destinata sunt, tale robor et dexteritatem ex 
diutuma consuetudine suppeditat, ut dicere aliquis possit, non itk 
distinctione membrorum sed in contituo usu perfectionem eon- 
sistere. Hac de re snpius cogitavi, eum essemus Combargi, apod 
vere nobilem et praestantissimura virum D. Erasmum Neienstet- 
terum. Is enim, cum nulla be^ignitatis erga nos prseCenmsiaset 
officia, jussit accersi ex vicinis salinis Suevicis Thomam Schweick« 
erum, natum trigiota annos, et quidem honeatis parentibue. Quem 
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but, ia tbe works of the ancients, I have found 
only one. An Indian king, named Porus, eent to 
tlie emperor Augustus aii embassy with presents, 
among which were some rare animals, and a man 
without arms, who with his feet, however, coutd 
bend a bow; discharge arrows ; and put a trumpet 
to his mouth and blow it. Dio Cassius confesses ' 
that he did not know how this was possible; but 
Strabo refers for his authority to Nicolaus of 
Damascus, who saw alt the presents as they 
passed through Antioch.* Had this deformed 

licet mater eua absque brachiU enixa fuisset In lucem, omnia tamen 
miinia manuum, ]>edum siibsidio, ita exeqiiebatur, ul quod tii uno 
desideraret, in allero sibi compcnsatum esse, affinnare non eni- 

Nam cum in^itiore loco, qui ^uaret altitudiiiem tabulee, ia 
qua csculenta apposita erant, consediaset, apprehenso pedibua cultro, 
scindebat panem, et alios cibos; pefles ea postfa, ncc non et potiim, 
veluti manus, ori porrigebant. Peracco ptandio pedibus pingebat 
nobis omnibus videntibus, tarn elegantes Latina* lilMias ac Ger- 
manicas, ut exempla eanim, quasi rem insolitam, nobiicitm sume- 
remus. Postulaniibut ctiam nobis, cnitelln parabal calamos ad scri- 
bendum apcissimos, quo9 poatea nobis donabat. Cum e&set ita 
Dccupalus, diligcntcr inspexi formam pedum, quornm digiti erant 
ita oblongi et ad res teoendas apti, ul procul aspicienlibus (pallio 
enim suo verecunde admodum crura tegebal) manos vidertntur. 
Hoe spectaculum sane jucuodum, et ante non visum nobis fuit. 
JuMus etinm fuerat, pnulo ante, CciareEB majcstati, divo Maximi- 
Uano II. cum Halam utbcm ad comitia Spircnsia ttansiret, et Elao- 
toribus PalalinatusatqoeSasonia:, L.udovicoet Aoguiiosceithiberej 
quorum MaJMtas et Celsiiudo hanc mirandam naturx compcnu- | 
tionem, non absque munifie«ntia, et cum admiiaiiouc spcclav 
Trams.] • 

* Strabo, lib. xv. p. 1046. cit. Almel. Dio CaaMus, lib. liv. ] 

p. 739: MHpaHKt j> nn -tfitit {fm; rms '%<"■( ipu/n') tUiMat. isi ^1 



Q96 HISTORY OF INVENTIONS. 

person, whom Strabo compares to a Hermes, tra- 
veiled about, according to the modern practice, as 
a show, he would have been better known, and 
in all probability his example would have induced 
others to imitate his art."*^ Manilius says, how- 
ever, that there were people, who, in playing at 
ball, could use their feet with as much dexterity 
as their hands, who could catch the ball with 
them, and again throw it back; but the poe^ 
perhaps, did not allude to the small hand*ball» 
but to the large one whi£h is struck with the fist, 
and which may be stopped also by the foot 
Besides, the passage is r^ad and explained dif* 
ferept ways-f 

Figures or puppets, which appear to move of 
themselves, were employed formerly to work mi- 
racles ; but they could hardly be used for that 

rotWTO¥ oy fXfiy«9 tg weatrct roig xo0'i» art xeit X*P^*^ ^XP^"^^* Porro ado* 
lesceDS quidam brachiis carens (cujusmodi Hermae solent) qui^ ma« 
Ouum loco> pedum omnia officio peragebat^ iis arcum tendebat^ 
eagittas emittebat^ tuba canebat ; quod quomodo potuerit, equidem 
nescio^ ab aliis tamen tradita scribo. Suetonius, £utropiuSj £u- 
8ebius, and Orosius, speak of this embassy; but make no mention 
pf the presents. 

* Non enim manua ipsae hominum artes docuerunt, sed ratio; 
manus autem ipsas sunt artium organa. G^len De usu partium, 
X, 3. 
f Casaubon reads the passage in the following manner: 
Ille potens curvo pede fundere concita pila> 
Ilie pilam celeri fugientem prendere planta, 
£t pediSus pensare manus et ludere saltu^ 
Per totumque vagas corpus disponere plantas, 

Manila Asiron, lib. v. l6^. 
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purpose at. present in any catholic country of 
Europe, though they still serve to amuse the 
vulgar. Among these are the marionettes* as 
they are called, the different parts of which are 
put in motion imperceptibly by a thread. Of a 
still more ingenious construction are those which 
are moved by the turning of a cylinder, as is the 
case in the machines with which some of the old 
miners in Germany earn a livelihood ; but the 
most ingenious of all are those which are kept in 
continual movement for a certain time, by the help 
of wheels with a weight or spring. The latter 
are called automata ; and, when they represent 
human figures, androides. Under the former ge- 
neral name are comprehended our watches, the 
most useful of all, and also jacks,! with many 

• Frisch derives this word from mono a fool or buffoon. 

f This piece of kitchen furniture was known in the middle of 
the sixteenth century. Montague saw one at Brixen^ in Tyrol, in 
the year 1580, and wrote a description of it in his Journal, as a new 
invention. He says it consisted entirely of wheels > that it was kept 
in motion by a heavy piece of iron, as clocks are by a weight, and 
that when wound up, in the like manner, it turned the meat for a 
whole hour. He had before seen, in some other place, another 
driven by smoke. Reise, i. p. 155 and 24Q. The latter kind seem 
to be somewhat older* Scappi, cook to pope Pius V, gave a figure 
of one, about the year 1570, His book, Operm di M. BartolomcQ 
Scappi, cuoco secreto di Papa Pio V, is exceedingly scarce* See 
Theoph- Sinceri Nachrichten von alien buckern, i p. 331 ; Scheihens 
Gedanken aus der kistorie, critik und litteraU Frankenthal an der 
Werra 1737, 8vo. i. p. I7I; Mepkwurdigkeiten der Dresdner hiblio- 
ihek, i. p. 396. I lately saw a copy, which, instead of eighteen, had 
twenty- four engravings. This work was printed at Venice in 1570, 
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Others. The latter appellation is given to small 
puppets, which, when their inner works have been 
wound up, run upon the table or pavement, and 
as they advance move their head, eyes, and hands. 
They have been exhibited sometimes under the 
name of courrante Margarethe^ which gave rise 
perhaps to the word marionette. 

The proper marionettes aire very old. They were 
common among the Greeks, and from them they 
were brought to the Romans. They were known 
by the name of neurospasta, and were much used 
at their shows. Aristotle speaks of some which 
moved their head, eyes, hands and limbs in a very 
natural manner.* They are" mentioned with equal 
precision by Galen, f Xenophon, ;{; Antoninus, § 

and twice afterwards at the same place^ viz. in 1571 and 1605^ in 
quarto. The third edition says, con due aggiunte, do 4 it Trindanti 
et il Maestro di casa, Bayle seems to confound this, book with that 
of Platina De honesta volupiate, or to think that the latter was the 
real author of it. This however cannot be, as there were more than 
a hundred years between the periods when Scappi and Platina 
lived. Platina died in 1481, and not in 1581, as we read in Bayle. 
Scheibenalso is in an error, when he tells us that Scappi was cook to 
Paul V ; he should have written Pius V. 

* De mundo. cap. vi. 'OfMtatg xou it vwp^viraa'ruy /itcat ftiipty$9¥ firi- 
ffKatrafinw jroiovn xou otv^fva xtvito'^eUf xeu ^m^oc fv ^toou xou iajxw xou o^9aX/uey. 
tm 8f in fracvra rot fiopn flora nvog tvpu^fuois* Apuleius translates this 
passage as follows: Illi, qui in ligneolis hominum figuris gestus 
movent, quando filum membri, quod agitari solet, traxerint, torque- 
bitur cervix, nutabit caput, oculi vibrabunt, manus ad omne mini- 
sterium praesto erunt; nee invenuste totus videbitur vivere. 

f De nsu partium. At the end of the third book : *Offot Sia rtvw 

fififiv^an rat ^v\tvet roiv ttltoXwv xifovan, tiroxtnoi rtaw apBpan §tg nfv xr^aXi|V 

fitWovTos xo)Kov Htvii^ria'tff^ou, xarotirTovffn owrotf. Qui per quotdam fuiii^ 
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Horace,|| Gellius,^ and others. To these belonig 
the phalliy which were carried round during the 
festivals of Osiris and Bacchus, and of which 
one member only, that properly meant by the 
name, and which was almost as large as the whole 
body, moved upon certain threads being pulled.* 
Count Caylus has given an engraving of the body 
of a small puppet, made of ivory or bone; but 
he requires too much, when he desires us to con- 
sider that fragment, merely on his word, as a 

culos lignea idola movent^ ultra articuloe^ ad caput coli movendi cos 
applicant. 

X Symposium. 

§ De se ipso, ii. 2. iii. 5. vi. l6. vii. 3. xli. IQ. 

II Sat. ii. 7, 82. 

^ Lib. xiv. 1 ; where Oiselius in his notes has collected a great 
many passages ; but I doubt much whether the larva argentea sic 
aplata, ut articuli ejus veriehrceque in omnem partem laxarentur, in 
Petronius, chap. 34, belorigs to these puppets. In my Opinion, the 
author speaks of an artificial skeleton, the different parts of which 
were moveable in every direction. 1 think also, that a passage of 
Ausonius, in the preface to his Cento nuptialis, where he speaks of 
the arofiartov, cannot be employed to explain that of Petronius. 
Ausonius alludes to pieces of ivory cut into geometrical figures, 
which, for amusement, were put together so as to represent various 
objects, and again separated. Children, in the like manner at pre- 
sent, have boxes filled with small bits of wood which they join and 
form into houses and other things. 

* Herodot ii. 48. p. 137* Festum Baccho. JEgyptii celebrant, 
exceptis choris, fere per omnia eadem Graecis. Sed loco phallorum 
sunt ab eis excogitatae aliae statuae circiter cubitales nervis mobiles, 
quas feminae circumferant per pagos, veretro nutante, quod non 
multo minus est csetero corpore. - - Lucian, de Syria Dea, l6. ed. 
Bipont. ix. p. 99* ^*pwat avlpots /uupws t$ fuXou sriTO/ii/ufyouf, /tttyaXA 
«iSoia f^ovTcf; KoXfOiTflM tt r«9ff *§vpotrifarrct. 
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piece of Greek or Roman antiquity. He at least 
ought to have informed us where it was found, and 
by what means he procured it. In regard to such 
articles, it is as easy to deceive as to be led into an 
error; and objects of bone are certainly of no 
great duration.* 

The question concerning the antiquity of au- 
tomata, properly so called, which are moved by 
wheels, weights, and springs, I shall leave to those 
who have read the works of the ancient mathema- 
ticians, and who may be desirous of writing on 
the history of mechanics. As far as I know, the 
ancients were not acquainted with the art of ma- 
king them, unless some propositions of Ctesibius, 
mentioned by Vitruvius, allude to that subject. 
When clocks were brought to perfection, some 
artists added to them figures, which, at the 
time of striking, performed various movements; 
and as they succeeded in these, some attempted 
to make, detached from clocks, single figures, 
which either moved certain limbs, or advanced 
forward and ran. In the middle of the sixteenth 
century, when Hans Bullmann,'|' a padlock-maker 
at Nuremberg, constructed figures of men and 
women which moved backwards and forwards by 
clock-work, and beat a drum, and played on the 
lute according to musical time, they excited uni- 
versal astonishment as a new invention. It was 

* Recueil des antiquit. iv. p. 259. 

t Doppelmayr von Nurnberg. kunstlern, p. 285. 
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about the same period that watches came into 
use. The accounts however which speak of much 
older automata deserve to be examined with more 
attention. 

The most ancient of all are undoubtedly the 
tripods constructed by Vulcan,* which being fur- 
nished with wheels, advanced forwards to be used, 
and again returned to their places. But what was 
impossible to the gods of Homer ? An unbeliever 
might conjecture that these tripods, which E^re 
mentioned also by Aristotle,f and which perhaps 
were only a kind of small tables, or dumb- waiters, 
had wheels so contrived, that they could be put 
in motion and driven to a distance on the smallest 
impulse, like the fire-pans in our country beer- 
houses, at which the boors light their pipes. 

That Daedalus made statues, which could not 
only walk, but which it was necessary to tie, in 
order that they might not move, is related by 
Plato, X Aristotle, and others. The latter speaks 
of a wooden Venus, and remarks, that the secret 
of its motion consisted in quicksilver having been 

* Iliad, xviii. 373. Tripodas viginti fabricabatur qui starcnt ail 
parietem bene fandaXse domus. Aureas autem ipsis rotas anicuique 
fundo snbdiderat, ut sponte sua divinum ingrederentur ccetum, a<: 
runus domum redirent, mirabile visu. It deserves to be remarkc/J, 
that there were also such rpuroii; eancfiarot at the banquet of larcliai. 
See Phiiustral. Opera, ed. Olearii, p. 1 17 and 210. 

t Polit.i.3. 

{ In his Msnou, p. 426, Eutypliron, p. 8 and IJ. edition of 
Fraiicfort \G02, fol. 
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poured into it.'^ What the author here m^ms I 
cannot comprehend ; but I do not imagine that this 
Venus threw itself topsy-turvy backwards, lilce the 
Chinese puppets. However this may be, it tt 
astonishing that the Chinese should have Mien 
upon the invention of giving motion to puppets b^ 
means of quicksilver, and in so ingenious a oianner 
that Muschenbroekf thought it worth bis while 
to describe their whole construction, and to illus- 
trate it by figures. But before this method was 
known in Europe, Kircher had an idea of putting 
a small waggon in motion by adding to it a pipe 
filled with quicksilver, and heating it with a candle 
placed below itj: The account of Aristotle is 
more mysterious, for he does not inform us how 
the quicksilver acted. 

Calistratus, another writer, who was the tutor 
of Demosthenes, gives us to understand that the 
statues of Daedalus were made to move by the me- 
chanical powers.^ But what has been asserted by 

cpyuf ev ^uroy. Theophrast. De lapid. and Alexand. ^phrodis. use also 
ttpyvpcg yyr^, instead of {/ipapyvpos* 

f latroduct. in philosoph. natur. i. p. 143. 

X Phyftiologia KiTcheriaxia. Amstelodami I'OSO, foL p. €9. 

§ Calistrati Ecphrasis seu statuae, in Philostrati Opera, ed. 
Olearii, p. 899 * AmSaXou /xtif t^nv tZtny rev vipi KpijTijv, vtrrnttnt l^ov/tara) 
xivou/Afva firrxa^cug ret Trotyi/aMTa, xau irpog mSptinnwi* air6i}07v fx^iocjlitf^i rttr 
^aXxov. Daedali quldem Cretensis videre erat, quae fidem fere supera- 
renty machinis quibusdam mobiliii opera, utque artis tI «bs adactam 
fuerit ad sensus humani speciem pnebendam. 
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Polsphatua,* and by Gedoyn,]" Banier, J Go* 
guet, § and others among tlie moderns, is most 
probable. The first statues of the Greeks were 
imitations of tliose of the Egj'ptians, for the most 
part clumsy figures, with their eyes shut, their 
arms hanging doivn close to the body on each side, 
and their feet joined together. Those made by 
Daedalus had their eyes open, as well as their feet 
and hands free ; and the artist gave them such a 
posture, that they seemed either reclining, or ap- 
peared as if ready to walk or to run. As Ana- 
creon, || struck with wonder, exclaimed when he 
saw a waxen image of his favourite object, " Be- 
gone, wax, thou wilt soon speak!" the astonished 
Greeks, in like manner, cried out, when they be- 
held the statues of Dfedalus, " They will soon 
walk." The next generation affirmed that they 
really walked ; and their posterity, adding still to 
what was told them, asserted that they would have* 
run had they not been bound. 

Equally imperfect is the account given of the 
wooden pigeon constructed by Archytas of Tai^en- 
tura. We are informed that it flew ; but when it 
had once settled, it could not again take flight. 
The latter is not incredible ; but even if we allow 

" De incredib. cap. '28. 
f iQM^maircadel'AcadEm. deilDsciipt. xiti. p.S74, andthence 1 
iramUted inio the Hanburgiich. magatin, vii. p. 473. 
J Gotteriehte, iv. p. 448. 
9 UrspiuDg der geaetze und kilnKe, ii. p. igs. 
II Ode xxviii : Airi^^ii, rrft, xtf't '"•' >«Ximi;. 
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that aerostatic machines were thien known, it is im* 
possible to believe the former. At {M^esent one can- 
not determine with any probability, what piece of 
mechanism gave rise to this relation.* The head 
of Albertus Magnus, which is said not only to have 
moved but to have spoken, is too little known for 
any opinion to be formed concerning it The con- 
struction of it must have been veryJngenious and 
complex, if it be true that he was employed upon 
it thirty years.f^ . 

In the fourteenth and following centuries, au« 
tomata, as I have said, were frequently made. 
Among these was the iron fly of John Muller, or 
Molitor, or, as he is sometimes called, Regio- 
montanus, which is said to have flown about; and 
his artificial eagle, which flew to meet the emperor 
Maximilian on his arrival at Nuremberg, June the 
7th, 1470. None of the co temporary writers, 
however, though they often speak of this very 
learned man, make . the least mention of these 
pieces of mechanism ; and it is probable that the 
whole tale originated from Peter Ramus, J who 
never was at Nuremberg till the year 1571. 

* Aulus G^llius, X. 19. Professor Schmid of Helmstadt treats 
particularly on this dove, in a dissertation De Arckyta, printed at 
Jena in l683, which I have never had an opportunity of seeing. 

f See Naudfs Apology, Bayles Dictionary, &c. Thomas 
Aquinas is said to have been so frightened when he saw this head, 
that he broke it to pieces, 'and Albert thereupon exclaimed j Periii 
opus triginta annorum ! 

X Schol. mathemau li]b. ii. p. 65. 
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J. W. Baier* endeavours to prove that the above- 
mentioned fly, moved by wheel-work, leaped about 
upon a table ; and that tlie eagle perched upon the 
town-gate, stretched out its wings on the emperor's 
approach, and saluted him by an inclination of its 
body. We know that Charles V, after his abdi- 
cation, amused himself during the latter period of J 
his life with automata of various kinds-t 

The most ingenious, or at least the most cele-^ 
brated automata, were those made by Vaucanson, 
which he exhibited publicly at Paris, for the first 
time in I73S. One of thein, which represented a 
flute-player sitting, performed twelve tunes, and, 
as we are assured, by wind issuing from its mouth 
into a German-flute, the holes of which it opened 
and shut with its fingers. The second was a stand- 
ing figure, which in the like manner played on the 
Provencal shepherd's pipe, held in its left hand, 

• Oissertat. de Regiomontani aqajla et musca ferrea. Allorfi 
1709. See Mimoira dc Trevoux 1710, Juillet, p. iS83. 1 have 
never read them- Doppelmagr, p. S3. FalAcii Billiolh.med.alal. 
iv. p. 355. HeithroTmeT Hisl. math. Lipaia 1748, 4to. p. 604. 

t Slrada De belli) BElgico. Moguntiic 1651, 410. p. 8. Hecalls 
the arlist Jannelius Tiirrianus Cremonensis. — Saspe a prandio ar- 
niaU9 hominuiD et equorum icunculas iDduxit in mensami alias 
tympana piilsanies, tubia alias occinento, ac nonnullas ex cis f'en^ ' 
culas infestis seat haatiiliB incursantes. Inlerdum ligneaa passerculm J 
einUit cubicuin volanles revolantesque; coenobiarcha, qtii lum fbrte J 
aderat, prxstigias subverente. Fecit et Tcrreas molas p^r se veieatileB I 
tantSB subtilitatis pamlatisqoe, ut inanica occuliaiaH njonarhus fa 
cile Terret, cum tamcn quotidie molereni tantura tritici, quantim 
hominibus oclo in singulos dies alendis abunde es^ri, 
VOL. III. X 
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and with the right beat upon a drum, or tambour 
de Basque. The third was a duck, of the natural 
size, which moved its wings, exhibited all the gea* 
tares of that animal, quacked like a duck, drank 
water, ate com, and then, after a little time, let 
drop behind it something that resembled the ex- 
crement of a duck.* These pieces must have 
been often imitated. I saw some of the like kind 
in the year 1 764, at the palace of Zarsko*Selo, near 
Petersburg, and was told that they had been pur- 
chased from Vaucanson. As far as I can remem- 
ber, the tambourin was damaged. I saw there 
also a regiment of soldiers, which went through 
tfieir exercise, moved by wheel-work.t 

In the year 1 752, one Du Moulin, a silversmith, 
travelled about through Germany, with automata 
like those of Vaucanson. In 1754, he wished to 
dispose of them to the markgrave of Bayreuth; but 
he was obliged to pawn them in Nuremberg, at 
the house of Pfluger, who offered to sell them for 
3000 florins, the sum lent upon them. They were 
afterwards purchased by counsellor Beireis, at 

* In the year 1738^ Le michamsme dufluieur automate, par VaU' 
canson, was printed at Paris^ in thres sheets quarto. It containf 
only a short description of the flute-player, which is inserted in the 
Bncyclopidie, i. p. 448, under the article Androide. An extract 
from it may be found in Hamhurghch. rH'agazin, ii. p. 1, and in 
Wieglel's Magie, i. p. 283. The duck, as far as I know, has heen 
no where described. 

t I am surprised that Georgi has not mentioned these automata in 
his Beschreibung der siadt St, Petersburg 1790, 8vo. p. 420. Vau- 
canson died at Paris in 1782. 
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Helmstadt, who was so kind as to show them to 
me. It is much to be regretted that the machinery 
of them is greatly deranged ; the flute-player emits 
only some very faint tones ; but the duck eats, 
drinks, and moves still. The ribs, which are of 
wire, had been covered with duck's feathers, so as 
to imitate nature ; and as these are now lost, one 
can see better the interior construction; respecting 
which I shall only observe, that the motion is com- 
municated by means of a cylinder and fine chains, 
like that of a watch, alt proceeding through tha' 
feet of the duck, which are of the usual size. Ni-* 
colai* says, that Du Moulin came to Petersburg 
in 1755, and died at Moskow in 1765. It is pro- 
bable that he made the automata which I saw ia 
Russia. Those which he left behind bim at Nu- 
remberg seem either not to have been completed, 
or to have been designedly spoiled by him; for 
they appeared to have defects which could not be 
ascribed to any accident. Mr. Beireis however 
has begun to cause them to be repaired. 

Of all these automata, the duck I confess ap- 
peared to me the most ingenious ; but I can prove, 
that like pieces of mechanism were made before 
the time of Vaucanson. We are told by Labat,*!- 
that the French general De Gennes, who, about 
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• Nicoki Rcise, i. p. 287. 

+ Nouveaa voyage aiix isles de I'Amerique. A la Haye I7S4, 
8 vol. 4to, ii. p. agS and 3B4. From his county he was called 
Count de Gemie^. 
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the year 1688, defended the colony of St Cfark# 
topher against the Eo^isb, constracted a peacodk 
which could walk aboat^ pick up firom the ground 
corn thrown befcn^ it, .digest it, according to ap- 
pearance, and afterwards drop something that re- 
sembled excrement This man was of an andra^ 
noble family in Brittany, which had however been 
so reduced^ that the father carried on a handyr 
craft The son became acquainted with the marr 
quis de Vivonne, who, on account of his promising 
talents, bred him to the sea. He rose to be com- 
mander of a vessel^ conducted a squadron to the 
Straits of Magellan, where it was intended to form 
a colony, and obtained in Cayenne a tract of land, 
which he got erected into a county, under the 
name of Oyac. He invented machines of various 
kinds useful in navigation and gunnery, imd, as we 
are told, constructed clocks that moved without 
weights or springs. 

The flute-player also of Vaucanson was not 
the first of its kind. In the beginning of the six*" 
teenth century, the anonymous author of that well* 
known poem Zodiaais Vitce saw at Rome a figure 
made in the like manner by a potter. It is much 
to be regretted that no account is given of its con- 
struction. 

Vidi ego dum Romae« decimo regnante Leone, 
Essem, opus a figulo factum, juvenisque figuram^ 
Efflantem angusto validum ventnm oris hiatu.* 

• Zodiacus Vitae, xi. 846. 
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1 shall here beg leave to say a few words respect- 
ing an object of juggling, which, however old it 
may be, still excites astonishment, and has often 
imposed upon the credulity of men of learning.* 
I mean those speaking machines, which, according 
to appearance, answer various questions proposed 
to them, sometimes in dift'erent languages, sing, 
and even blow a huntsman's horn. The figure, or 
only a head, is often placed upon a box, the fore- 
part of which, for the better deception, is filled 
with a pair of bellows, a sounding board, cylinder 
and pipes, supposed to represent the organs of 
speech. At other times the machine is only like a 
peruke-maker's block, hung round with a Turkish 
dress, furnished with a pair of arms, and placed 
before a table, and sometimes the puppet stands 
upon the table, or against a wall. The sounds are 
heard through a speaking-trumpet, which the figure 
holds in its mouth. 

Many jugglers are so impudent as to assert, that 
the voice does not proceed from a man, but ia 
produced by machinery, in the same manner as 
the music of an organ. Some, like the last whom 
I saw, are more modest or timorous, and give 

• See the Erlangische Rcahcitung 1788, part a3; or a small 
Weatise Ud-t^ H. D. Mullet's redende maschint, and filer redende 
jfiasehiaen Slerkaupt. Nunibcrg 1788, 8vo. I am ncquaioted with 
the latter only by theAlgem. Teutsches bibliolh. vol. kxxvii. p. 473. 
The s^kiug figure and the automaton ches;-p]aycT exposed and 
delected. London 1734, Svo, 
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evasive answers to the questions asked them re- 
specting the cause of the voice, with as much art 
as those uho exhibit with balls end cups. Con- 
cerning these speaking machines, however, dif- 
' ferent opinions are entertained. Some aHirm that 

I the voice issues from the machine ; others, that 

the juggler answers himself, by speaking as ven- 
triloquists do, from the lower part of his belly, or 
by having the power to alter his voice ; and some 
believe that the answers are given by a man some- 
where concealed. The violence with which these 
opinions are maintained exposes the juggler often 
to the danger of losing his life; for, when the 
illusion is detected, the populace, who in part 
suffer themselves willingly to be deceived, and 
who even pay the juggler for his deception, ima- 
gine that they have a right to avenge themselves 
for being imposed on. The machines are some- 
times broken ; and the owners of ihem are harshly 
^^h treated as impostors. For my part, I do not 
^"^ see why a juggler, with a speaking machine, is a 
more culpable impostor than he who pretends to 
. breathe out flames and to swallow boiling oil, or 

to make puppets speak, as in the Chinese sha- 
dows. The spectators pay for the pleasure which 
they receive from a well-concealed deception, and 
with greater satisfaction the more difHcult it is 
for them to discover it. But the person who 
speaks or sings through a puppet, is so well huL__J 

L J 



f _. .,1 

that people of considerable penetration have ima- j 

gined that such concealment was impossible. At i 

present this art is well known. 

Either a child or a womaD is concealed in the 
juggler's box; or some person, placed in a neigh- 
bouring apartment, speaks into the end of a pipe | 
which proceeds through the wall to the puppet, 
and which conveys the answers to the spectators. 
The juggler gives every necessary assistance to the 
person by signs previously agreed on. I was once 
shown, in company with Mr. Stock, upon pro- 
mising secrecy, the assistant in another apartment, 
standing before the pipe, with a card in his hand 
on which the signs were marked ; and he had 
I been brought into the house so privately that the 
landlady was ignorant of the circumstance. The 
juggler, however, acknowledged that he did not 
exhibit without fear; and that he would not ven- 
ture to stay long at a place like Gottingen, or to 
return with his Turks, though the populace were 
80 civil as to permit him to depart peaceably with 
what he had gained. 

The invention of causing statues to speak, by 
tliis method, seems so simple that one can scarcely 
help conjecturing that it was employed in the 
earliest periods to support superstition ; and many 
have imagined that the greater part of the oracles 
spoke in the same manner.* This, however, is 



* Van Dale De Oraculis. Ainstclcxl. 1700. 4tD. 1. tO. p. 2SS. 
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false, as has been proved by the Jesuit Baltufl^ 
and the author of an answer to Fontenelle's His* 
tory of oracles.'*^ It appears that the pagan 
priests, like our jugglers, were afraid that their de* 
ceptions, if long practised, might be discovered* 
They considered it, therefore, as more secure to 
deliver the answers themselves ; or cause them to 
.be delivered by women instructed for that purpose, 
or by writing, or by any other means. We read, 
nevertheless, that idols f and the images of saints 
once spoke; for at present the latter will not 
venture to open their mouths. If their votaries • 
ever really heard a voice proceed^ Troa\ the stajtue, 
it may have been produced in the before-men- 
tioned manner. ;}; 

Whether the head of Orpheus spoke in the 
island of Lesbos, or^ what is more probable, the 
answers were conveyed to it by the priests, as was 
the case with the tripod at Delphi, cannot with 
certainty be determined. That the impostor Alex- 
ander, however, caused his ^sculapius to speak 
in this manner, is expressly related by Lucian.§ 

* R^ponse k FHistoire des oracles de M. de Fontenelle. The 
author of this work has not disclosed his name. 

f A few instances are related hy Liry, Valerius Maximus, and 
Plutarch. Among the fables of the Christian church they are more 
numerous. 

X The passages relating to this subject I have already quoted, in a 
note to Aniigoni Carysiii Histor, miralil. p. 10. 

§ Vol. ▼. p. 90, according to the edition of Deux-Ponts. Ck>m* 
inissis gruum arteriis, ytpeuw apniptaf, et per caput illud, ad simili<* 
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He took, says that author, instead of a pipe, the 
gullet of a crane, and transmitted the voice 
through it to the mouth of the statue. In the 
fourth century, when bishop Theophilus broke 
to pieces the statues at Alexandria, he found some 
which were hollow, and placed in such a manner 
against a wall that a priest could slip unperceived 
behind them, and speak to the ignorant populace 
through their mouths.* I am acquainted with a 
passage which seems to imply that Cassiodorus, 
who, it is well known, constructed various pieces 
of mechanism, made also speaking machines ; but 
1 must confess'that I do not think I understand 
the words perfectly.-}" 

That people ventured more than a hundred 
years ago to exhibit speaking machines for money, 
has been proved by lleitz in his annotations to 
Lucian, where he produces the instance of one 
Thomas Irson, an Englishman, whom he him- 
self knew, and whose art excited much wonder 
in king Charles II. and his whole court. When 
the astonishment, however, became general, one 
of the pages discovered, in the adjoining chamber, 
a popish priest who answered, in the same lan- 
guage, through a pipe, the questions proposed to 

tudinem hnmaiii fahritaliiin, trans missis, alio quodnm extra, iadit- 
:, ad iotetrogata respondil, voce per lintcum ilium .ffiaciilapiura 
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the wooden head by wbisperiog into its ear. Thii 
deception Irson often related himself. 

I shall now add only a few observations respect* 
ing the Chinese shadows, which I have occasion^* 
ally mentioned before. This ingenious amusement 
consists in moving, by pegs fastened to them, 
small figures cut of pasteboard, the joints of which 
are all pliable, behind a piece of fine painted 
gauze placed before an opening in a curtain, in 
such a manner as to exhibit various scenes, ac# 
cording to pleasure; while the opening covered 
with gauze is illuminated, towards Uie apartment 
where the spectators sit, by means^of light reflect- 
ed back from a mirror ; so that the shadows of 
the pegs are concealed. When it is requbite to 
cause a figure to perform a variety of movements, 
it is necessary to have several persons, who must 
be exceedingly expert When a snake is to be 
represented gliding, the figure, which consists of 
delicate rings, must be directed, a;t least, by three 
assistants.* 

This amusement, which one can hardly see thd 
first time without pleasure, is really a Chinese in- 
vention. Many years ago, I have seen Chinese 
boxes on which such moveable figures were ap- 
parent only when the box was held against the 
\ight. In China, these shadows are used at the 

* A very imperfect description of these shadows may be found in 
Wieglehs Magie, i. p. 173^ and also in HalUns Magif^ Berlm, 
1783. p. 267. 
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wdUknown feast of lanterns ; and a description of 
them may be found in the works of some tra* 
tellers.* That they were common also in Egypt, 
we are informed by Prosper Alpinus,t who ad- 
mired them much ; but he was not able to dis- 
cover the method by which they were produced, 
as it was kept a secret. I was told by an Italian, 
who exhibited them at Gottingen, some years ago, 
tibat they were first imitated, from the Chinese, at 
Bdogna. 



CAMEL. 

In die Zuyder-Zee, opposite to the mouth of the 
river Y, about six miles from the city of Amster* 
dam, there are two sand-banks, between which 
is a passage called the Pampus. This passc^ 
is sufficiently deep for small ships ; but not for 
those which are large and heavily laden. On 
this account vessels, which are outward-bound, 

• 

* Alg^meine historie der reisen, vi. p. 178. 

't* Sunt qui intra scenam ex tenuissimis linteis |)aratain latitantes^^ 
^[uadam mirabili arte ex nmbiis ia scena productis, faciunt apparera 
personas varias recitantes^ cigaBque sexus et setatis, atque aniniaiia 
itidexn cujuscunque generis, prout ad historiae representationem est 
opus. - • - Si riostri comici hanc artem callerent, iit quae volunt, per 
umbras repraesentare possent, quam admirabiles comoedias facerent^ 
admirabiliaque in snarum comcediarum intersceniis quam ininimo 
sumtn repraesentare possent nimirum per umbras fingentes homiiiot 
et animalifty domos, arbores, flumina, fontes et quaecnnnue illis pla- 
ciierint. SisiTia JEgypti natural* Lugduni Bat. 1735. 4to. p. 60» 






316 HISTORY OF INVENTIONS, 

take ia before the city only a small part of their 
cargo. They receive the rest when they have got 
through the Pampus ; and those which are homer 
ward-bound must, in a great measure, unload be- 
fore they enter it. For this reason the goods are 
put into small vessels called lighters; and in 
these conveyed* to the warehouses of the mer- 
chants at the city ; and the large vessels are then 
made last to boats,* by means of ropes, and iti 
that manner towed through the passage to their 
stations. 

Though measures were adopted, so early as the 
middle of the sixteenth century, by forbidding 
ballast to be thrown into the Pampus, to prevent 
the further accumulation of sand in this passage, f 
that inconvenience increased so much, from other 
causes, as to occasion still gi^eater obstruction to 
trade; and it, at length, became impossible for 
ships of war and others heavily laden to get 
through it. About the year 1672, no other re- 
medy was known than that of making fast to the 
bottoms of ships large chests, filled with water, 
which was afterwards pumped out, so that the 
ships were buoyed up, and rendered sufficiently 
light to pass the shallow. By this method, which 
was attended with the utmost difficulty, the 

• These vessels are called watcr-schepen; and, if I remembei^ 
right, are those in which fresh water is conveyed to Amsterdam. 

t Amsterdam in zyne opkomst, aanwas, geschiedenissen bescbi^ec.'^ 
y«p door Jail Wagenaar. Amsterdam I76O* 8vo. i. p. 2bB* 




Dutch carried out their numerous fleet to sea in 
the above-mentioned year. * This plan, how- 
ever, gave rise soon after to the invention of the 
camel, by which the labour was rendered much 
easier. 

The camel consists of two half siiips, built in 
such a manner that they can be applied, below 
water, on each side of the hull of a large vessel. 
On the deck of each part of the camel there are 
a great many horizontal windlasses ; from which 
ropes proceed, through openings in the one half, 
and, being carried under the keel of the vessel, 
enter like openings in the other, from which they 
are conveyed to the windlasses on its deck. When 
they are to be used, as much water as may be 
necessary is suffered to run into them ; all the ropes 
are cast loose; the vesael is conducted between 
them; and large beams are placed horizontally 
through the port-holes, with Iheir ends resting on 
the camel on each side. When the ropes are made 
fast, so that the ship is secured between the two 
parts of the camel, the water is pumped from it; 
and it then rises, and raises the ship along with it. 
Each half of the camel is generally a hundred and 
twenty-seven feet in length; the breadth, at the 
one end is twenty-two feet, and at the other thir- 
teen. The hold is divided into several compart- 
ments, that it may be kept in equipoise while the 

• Le I^ng, Kopjilirindel van Ani5ierdam, i. p. 14. 
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water is flowing into it An East India ship, that 
draws fifteen feet of water, can, by the help of 
this machine, be made to drew only eleren ; and 
the heaviest ships of war, of ninety or a hundred 
guns, can be so much lightened as to pass, widv 
out obstruction, all the sand-banks of the Zuyder- 



Leupold says, that the camel was invented by 
one Cornelius Meyer ; and the same account is 
given by a writer in the German Cyciopiedia.t 
This Meyer was a Dutch engineer ; and towards 
the end of the 17th century was invited to Rome 
by the Apostolic Chamber, to dean theXyber 
and render it navigable. % Some of his plans 
were carried into execution; but the most im» 
portant and greater part of them were never 
adopted ; chiefly through the jealousy of the Itar 
lians. In order to do himself justice, and pre- 
vent others from claiming his inventions, he pob- 
Ibhed an account of them, in a work ornamented 

* A complete technical description 6f the camel with a ptoper 
figure I have never yet met with. The best figures^ which I know, 
may be found in the following works : Niewe Hollandse Scheeps* 
houw - - door Card, Altar d, Amsterdam 1705. 4to. ii. p. S. tab. 5. 
L*Jri de hatir les vaisseaux, Amsterdam 17 19. 4to. ii. p. 93. £»- 
eyqlopidie, Paris edition, iii. p. 67- Planches, sinhme limrauan, 
art. Marine, tab. v. fig. 2. Leopolds Theatrum machinarum, p. gO, 
tab. 24. 

t Vol. iv. p. 815. 

X Keysler's Reise, i. p. 623. Folkmann, Nachrichlen von Ita^en, 
ii. p. 152. 
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with many beautiful copper-plates.'*^ In this work 
a method is proposed for carrying large ships o^ipr 
shallows; which has a great resemblance to that 
in which the camel is employed ; for the author 
says, that a vessel must be constructed in such a 
inanner as to embrace the hull of the ship, like a 
case ; and that when placed under the ship it will 
raise it up.f But though this machine or case, as 

* UArte di restituire ^ Roma la tralasciata navigazione del suo 
Tevere — Dell* lagegniero Coraelio Meyer, Olandese. In Roma 
16S3. fbl. 

*f As the book is scarce I ahaU here insert the descripdou, though 
it refers to a figure which I cannot add. Con occastone, che.mi i 
convenuto parlare delli sostegni h5 voluto toccare di passagio, ch'essi 
sono servibili a' molti ahri osi, et in specie quando si trovano nelli 
canali, h nel mare seochi, o scanni d'arena coperti da cosi pooa 
acqua, che le navi non possono passare sopra di essi ne proseguire il 
loro viaggio. Occorrendo dunque proredere it simili incontro^ accto 
le nari non haressero da trattenersi con le merci, e d*aspettare sinche 
viene qualche cietcente d'acqua, pottiebono (arsi nel sudetto aostegno 
alcune viti fermati dentro le mura di esso, e tenere in pronto una 
scafa fatta in forma di cassa h fodera d'una nave, la quale si pone 
flotto alle sudette viti, e mediante queste si manda tanto sott'acqua, 
che la nave puole essere t&rata in esaa scafa, e rallentate poi dette 
viti, vtztk la medema nave ad alzarsi sopra acqua, in modo che se 
prima haveva di bisogno per navigare otto 5 dieci palmi d*acqua, le 
hastaranno cinque, 6 sei. Conciosiache se up peso exempli gratia 
di cento mila libre manda sott'acqua il corpo d'una nave da otto in 
dieci palmi, aggiunto poi k questa nave il corpo d'una scafa, che possa 
yortare altretanto peso segue necessariamente, ch'essa nave pescark 
asaai meno acqua perchevienesostenuta da un altro corpo« che ricer- 
carebbe altretanto peso. II che si rende anche piik intelligibile con 
la segucnte considerazione : supponiamo, che una nave carica di 
quattrocento mila libre vadi sotto acqua palmi dieci, si clpe poste 
nella medema nave doe cento mila libre solamente, resta indubitato, 
ch*essa nave andar^ solamente sott'acqua palmi cinque, perche non 
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Meyer himself calls it, is founded on the same 
principles as those on which the camel is con- 
structed, it is different, as it consists of one piece, 
and can be placed under a ship only in a dock, 
by the help of a number of screws. The author 
does not say that it is provided with pumps; and 
it must indeed be acknowledged that this method 
would require much more costly apparatus than 
the camel, and must be less extensive in its use. 
We do not find, therefore, that it was ever tried 
or employed. On the contrary, Meyer's account 
seems to prove that, at the time when he wrote, 
that is, a little before the year 1683, the camel 
was not invented ; for had it been known he would 
certainly have mentioned it. 

The Dutch writers, almost unanimously, ascrib«r*l 
the invention of the camel, with more probability, 
to a citizen of Amsterdam, wiio calls himself 
Meeuves Meindcrtszoon Bakker. Some make 
the year of the invention to have been l688> aad 
others 1690. We are assured, on the testimony 
of Bakker, written in 169^, and still preserved, 
that, in the month of June, when the water was at 
its usual height, he conveyed, in the space of 

porta, che la meW delli sudette libte qualuo L-euto milaj et il mc- 
desimo opera la sudclta ncafa pcista sotto ad una nave perehe sostenta 
quella con polenta lale, come ae fusse mtzza carica, con ciie credo 
d'ha,ver a sofficicnza dimoatralo il iiiodo di poter navigate aopra i 
luoghi coperti da poc'acqua, per essere qneatii proposilionc facUe 
d'casere concepi:a da ogn'uno, e massime da clii lil prattca ddle 
tetie di queate genere. 
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twenty-four hours> by the help of the camel, a ship 
of war, called the Maagt van Enkhuysen^ which 
was a hundred and fifty-six feet in length, from 
Enkuysen hooft to a place where there was suf- 
ficient depth ; and that this could have been done 
much sooner had not a perfect calm prevailed at 
the time.* In the year 1693 he raised a ship,- 
called the UniCj six feet by the help of this machine, 
and conducted her to a place of safety. 

At later periods, this Dutct) invention has been 
employed in other countries. Ships built in the 
Newa cannot be conveyed to the harbour, on 
account of the sand-banks formed by the current. 
On one of these a trading vessel from Lubec, in 
which I was a passehjger, ran aground in the year 
1763. To carry ships over these shoals camels 
are used by the Russians ; and they have them of 
various sizes. Bernoulli f saw one, each half of 
which was twohundred and seventeen feet in length, 
and thirty- six in breadth. Camels are used like- 
wise at Venice. { 

But, however beneficial this invention may be, 
we have reason to suppose that such heavy vessels 
as ships of war cannot be raised up, in so violent 
a manner, without sustaining injury. A sure proof 
of this is, the well-known circumstance, that the 

* De Koophandel vaa Amsterdam, i. p. 14—16. 
t Bernoulii Reisen durch Brandenl^urg» u. s. w. v. p. 83. 
X See WrigMt Tru9^U, ia xh% translation of BlainvUli's, W, 
p. 68. 

voLr III. r 
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ports of a ^ip^ which had been raised by the clUEMt, 
were so much strained that they could not be ahik 
closely afterwards.* 




ARTIFICIAL ICE. COOLING LIQUORS* 

The art of preserving snow, for cooling Uqi|( 
during the summer, in warm countries, wad 
in the earliest ages. This practice is tnetitiofied 
by Solomon,! and proofs of it are so numerous ill 
the works of the Greeks and the l[lomans, that it it 
unnecessary for Mae to quote them, especially at 
they have been collected by Others. J How the 
repositories for keeping it were constructed, we Mb 
not expressly told ; but what I know on the silbjeCt 
I shall here lay before the reader. 

That the snow was preserved in pits or trenches, 
is asserted by many. § When Alexander the 
Great besieged the city of Petra, he caused thirty 

* Musoheftbroek} Intradutitio ad philoaof^iaai aatur. ii. p. 661. 

t Prorerbs^ chap. xxv. yer. 13 : As the cold of snow in the time 
of harvest, so is a faithful messenger to them that send him ; for ht 
refresheth the eoul of hU nafeters. 

} Tliom» Bkurtholini I>q nivis uau medico obtervalioiiei ynnm 
Hafnise 1^1> 8vo. 

§ Seneca, Qwest, natur. iv. 13 : Invenimus quomodo stiparemui 
nivem, ut ea aestatem evinceret, et contra anni fervorem defenderetur 
loci frigore. In another place he saiys : Oidicerunt Romani, loxnria 
monstrante, nives ad tempus sestati» locis subtemneis eussodlre. 
Piin, xix. 4: Serratur dgor aestibus^ excogHaturque at afiew men* 
sibus mx algeat. 
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fcfettches to be dug, and filled with snow, which 
Was covered with oak branches, and which kept in 
uiiit manner for a Ions: tirtVe.* Plutarch says, that 
a covering of chaff and coarse cloth is sufficient ; t 
and at present a like method is pursued in Por- 
tugal. Where the snow has been collected in a 
deep gulf, some grass or green sods, covered with 
dung from the sheep-pens, is thrown over it ; and 
irfraer these it is so well preserved, tliat the whole 
sbhnner through it is sent the distance of sixty 
Sji&nish rililes to Lisbon. J 

When the ancients therefore wished to have 
cooling liquors, they either drank the melted snow 
or put some of it in their wine, or they placed jars 
filled with wine in the snow, and suffi?red it to cool 
there as long as they thought proper. It appears 
th&t in these trenches it could not remain long 

* Chares MitylEniEus, in suis de Alcxnodro Historiis qua indus- 
Ki nis conservari tlebeat, exposuit, quo loco Petrie iirbia Indorum 
Asiidioneni enarrat. Scribit enini, Alexaodri jussu fosaas triginta, 
fHMita intcT se distantes, excavalas futsse, easque nive impletaa super- 
ii^ectis quercm ramis C'p>">i' x\aitvs), ac nivem loago sic tempore 
^Murasle. Alhenai Delpnos. iii. p. 1Z4. 

f Sympoa. vl. quest. 6. p. 69I. Nivem pikis involventes el 
rudlbils pannis per multum tempoiis iniegram retioent. Ayy^u,; 
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clean ; od the contrary, it was generally so full of 
chaff, that the snow-water was somewhat cdloured 
with it, and .had a taste of it, and for this reason it 
was necessary to strain either it or the wine that 
had been cooled by it.^ 

That ice also was preserved for the like purpose, 
is probable from the testimony of various authors, f 
but it appears not to have been used so much in 
warm countries as in the northern. Even at pre- 
sent snow is employed in Italy, Spain, and Por- 
tugal; but in Persia, ice. j: I have never any 
where found an account of Grecian or Roman ice- 
houses. By the writers on agriculture they are not 
mentioned. § 

* This circumstance will make a passage of Seneca^ Quasi, nat* 
iv. 13, intelli^ble: Quid Lacedaemonii fecissent, si vidissent repo- 
nendse nivis ofl^inas, et tot jumenta portandae aquae desenrientia, 
cujus colorem saporeroque paleis, quibus custodiunt, Inquinant? 
The colum nivarium, or saccus nivarius, which occurs in several 
passages that may be found in Bartholin and Latin dictionaries, was 

used for the above purpose. The dissipated Heliogabalus caused 

whole mounts of snow to be heaped up in summer in order to cool 
the air. See Lampridius, Vita Ileliogah, cap. 23. 

f Plin. xix. 4 : Hi nives, illi glaciem potant Seneca: Nee nive 
eontenti sunt, sed glaciem, velut certior illi exsolido rigor sit, ex- 
qui runt, ac saepe repetitis aquis diluunt. See the passage before 
quoted.— La/mttf Pacaius in Panegyrm Theodos: Delicati parum se 
lautos putabant, nisi ffistivam in gemmis capacibus glaciem Faierna 
freglssent. 

, X l)e la Valle, Reisen, iii. p. 60, where the Persian ice-pits are 
described, as well as in Voyages de Chardin, iv. p. IQd. 

§ We read in Joh, Boecleri Dissert, de potu frigido, Argentorati 
17<X>, a translation of which may be found in C F. Schwertnert 
Krqft und w&rhung des tchlechten wassers, Leipz^ 1740. 8vo. part i. 
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Mankind however soon conceived the idea of 
cooling water without «now or ice, from having 
remarked that it became cold more speedily when 
it had been previously boiled, or at least warmed, 
and then put in a vessel among snow, or in a place 
much exposed to the air. Pliny seems to give 
this as an invention of Nero;* and a jocular ex- 
pression in Suetonius f makes it at any rate pro* 
bable, that he was fond of water cooled by this 
method ; but it appears to be much older. It 
seems to have been known even to Hippocrates : ;|: 
at least Galen § believes so. And Aristotle || was 

p. 23, that Pliny speaks of the ice-pits as follows : Itali, ut gelu per- 
ennet in sestatem, fontis aquam hyeme in cavura locum deducunt, 
ut glacie concrescat; rumpont securibus glaciem, eamque in turrini 
profundam substra.ta palea stipant, turrim implent, glaciem palea 
tegunt. These words however I cannot find in Pliny, nor do I 
know whence they have been taken. They seem to have been 
written by some modem traveller. 

* Neronis principis inventum est, decoquere aquam, vrtroque de« 
missam in nives refrigerare. Ita voluptas frigoris contingit sine 
vitiis nivis. Omnem utique decoctam utillorem esse convenit; item 
calefactam magis refrigerari, subtilissimo invento. IJist, nat, xxxi. 
S, 23. p. 532. 

+ Vita Neronis, cap. 48 : Haec est Neronis decocta. 

X De morbis vulgar, lib. vi. 4. p. 274. 

§ In lib. vi. Hippocrat. de morbis vulgar, comment. 4, 10. p. 396. 

II Meteorol. i. cap. 12: Confert adhuc ad celeritatem conge- 
lationis et praecalefactam fuisse aquam ; citius enim infrigidatur. 
Quapropter multi, cum aqnam infrigidare cito voluerint, ad solem 
ponunt primo. £t qui circa Pontum, cum in glacie habitaculum 
faciunt ad piscium vcnationes (venantur enim intercidentes glaciem) 
iquam calidam anindinibus circumfundunt, propterea quod citius 
congelatur; utuntur enim glacie tanquam plumbo, ut quiescant 
arundines: y^wrreu yap ry xpvo'TaAA^ warinf rtp fjiihv€^t^f 7» mpifiiaan •( 
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undoubtedly ac^uaiqtjed wijth it ; ffiv hq s,a^4^ tjhat 
a.p]^<^ \<fer^ accu^tpmed^ wl^en^ tbey ^i^hed w^r fa^ 
becom^, sood cold^ to place it firs^ iipi tbe^ sux^^ Bffi^ 
si^ffer it to gr^w wa^rm. Hq. i^elat^s a^lso, th^ t^c( 

MWP. ^.^»>: % ^^^^: S^a P Wi;eA boiling wftt^j 
qyer tb(^ reeds which they, i^edjin^ $sbi/^g op tl;i(^.i/(j(|. 
to.cQ^yse them to freeze soone^ GaJij^n^t 09 1)f^ 
sut^geclj is stiU ^oj;e precise* M^ informs us t]^ 
t^e a^bove pr^tice ^as not sp much ijiseii in IfBlj 
ai^d Greece, i^vhere snpw could be. pi]ocure(^ ^s if^ 
^^ypt ^d. ptb^r warip. copntr^es^ wherq n^ijl^ 
^Qpw nor cc^ol springi«f wer^ to, bp. ^oupjd. T^|} 

water after itliad been boiled was put into earthen 

. . -• . .... 

vessels or jars^ and exposed in the evening on the 
upper, part of the house to the nigh]t aifr. In, tbti 

xftXauoi. This passage, like many others in tl^e. above.qmons work, 
oeserves to be more accurately examined. 

t.w . • • ••» ***'!* » - ••• It- - 

* In the place before quoted. Porro i|i Alescan^rk^ tp^joae 
jEgypto ipsos aquam in testaceis quil^usdam vasjs hoc modo n^« 
gerare conspexi. Occidente sole aquam prius calefactam in vascula 

I r . m •■••4. •• S m • % LI 

fundebant, deinde sublime totum hoc ras infenestris ventp ady^ft^m 
ut ibi per totam noctem refrigesceret, suspendebant^ postea ant^soUt 
ortum vas humi depositum ifrigida aqua circumfimdentes, fngid# 
etkim folia toti vasi circumdabant^ nonnunqu^QQ vitium, aut lactups> 
lionnunquam vero et aliarum id genu^ herbarumj ut ea quam sub 
nocturno aere acquisiverat^ diutius permaneret.fngidita8,---iV passuige 
also in De composit. medic, secundum locos, lib,. ii| cap* 1^ p. ^56, 
alludes to the same custom: Frigidorum fontmm mu]ta Roipa 
ubertas est, et nivis, quemadmodum apud nos in Pergamo et.iqplur 
rim is Asise Gra^ciaeque civitatibus. At vero in calidis regio^buy 
qualis est ^gyptus, in qua et fontium frigidorum et nivis penuri^ 
est, nccessarium est praefri^erato rosaceo per expesitipnem sub divum 
per integram noctem et per obversionem ad auf^ alicuju^ afSiatmOj 
ita demum addere ei sempervivi ^uccum. 
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morning these vessels were put into the earth, 
(perhaps in a pit) moistened on the outside witE* 
water, and tlien bound round with fiesb or green 
plants, by which means the water could be pre* 
scBved cool throughout the whole day. Athe- 
DfCHS,* who gives a like account from a hook o£ 
Protagorides, remarks, that the pitchers filled! 
with water, which had; become warm by standing! 
all day long in the sun, were kept continually wet? 
during the night, by servants destined to thaC 
office, and in the morning were bound round with' 
straw. In the island CimolHSjf water which hadf 
beoonio warm in the day-time was put into earthera 
jars, and deposited in a cool cellar, where it grew) 
as cold as snow. It was generally believed there- 
fore, that water which had been warmed or boiled, 
was soonest cooled, as well as acquired a greateit 
degree of refrigeration ; J and on tliis account; 

* loterdiii aquom insolintes, M sub noctem quod crass iiaimuoi, 
eratcolo secernenlcs, reliquum urnis ficlilibus exceptum in excel-' 
liuim* xdium panesimiiit, pueria iluobns tnta nocteuriiasjjqoairrU 
^ntibus; diluculo vero utnh deonum revectis, cC fiEce qnz sidit,. 
nitsum dEtracta, aqua sic extenuala, et ad Cuendam ea ratiune buaam 
Taletudincm maxlme Idanea, urnaa in paleis recondiint, ct aquaai sic 
purgatant bibunt, nive prorsiis nihil egentcs. Deipnos. iii. p. 1S4. 

"t" Semus Dcliua scribit, in Cimolo insula, per xstatem frigidarlas 
specus fifodi, in qulbus aquae tepenlis aalu plena dolia teponant, 
itlam post inde haurientes nive ipsa nan minus frigidam. Ibid. p. 193. 

X Alexand. Aptirodisicnsis Qua:3t- natur. 1,51: Am ti ^i^fifun/utM 
iiaif If ff"^ yatMiunt -iiiryiTimt liiaif XDiiiTii. Cur aqua fcrvida 

puteuin deniissa eqita frigidiiisima rettditur.' 
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boiled water is mentioned so often in the works of 
the ancients.* 

The same opinion prevails at present in the 
southern countries of Asia, and people there still 
let their .water boil before they expose it to the 
air to cooLf The experiments however which 
have been made on this subject by philosophent, 
have proved very different in the result When* 
one indeed places boiling and cold water, all other 
circumstances being equal, in frosty air, the latter 
will become ice before the former has cooled ; but 
when one exposes to the cold, water that ha^.been 
boiled, and unboiled water of equal temperatures, 
it may then be expected that the former will fie 
converted into ice somewhat sooner. 
. Water by being boiled loses a considerable poiv 
tion of its air, while thQ.t of unboiled water must 
be disengaged before it can freeze, and by this its 
particles are kept in continual motion, which may 
retard its congelation. Boiled water however in 
cooling, imbibes air again, but for that purpose 
seven or eight days are necessary, according to the 
observations of Mariotte. One might therefore 
conjecture that the Indians are right. 
The experiments, however, made by Mariotte, J 

• The passages have been collected by those authors who ar^ 
quoted in Pitisci Lex. antiq. Rom. under the word Decocia. 

t Philosophic, transact, vol. Ixv. part i. p. 126. 

X Traitd du mous ement des caux. 
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Perrault,* the Academy del Cimento,t Marian J 
and others, showed no perceptible difference in the 
time of fireezing, between boiled and unboiled 
water ; but the former produced ice harder and 
clearer : the latter ice more full of blisters. In 
later times, Dr. Black of Edinburgh has, from his 
experiments asserted the contrarv. Boiled water, 
he says, becomes ice sooner than unboiled, if tbo 
latter be left at perfect rest; but if the latter be 
stirred sometimes with a chocolate stick, it is con- 
verted into ice as soon as the former. This dif- 
ference he explains in the following manner: 
Some motion promotes congelation ; this arises 
in the boiled water, through its re-imbibing air; 
and, therefore, it must necessarily freeze before the 
unboiled ; provided the latter be kept at perfect 
rest. Fahrenheit had before remarked that water 
not moved, would show a cold some degrees be- 
low the freezing point, without becoming ice.§ 

Mr. Lichtenberg, with whom I conversed on 
these contradictory results, assured me that he 
was pot surprised at this difference in the experi- 
ments. The time of congelation is regulated by 
circumstances, with which philosophers are not 
yet sufficiently acquainted. A certain, but not 
$very degree of stirring hastens it ; so that every 






U 



1 Du HamEl, Hist, de I'Acadt-m. 1. i. a. i- c. 3. 
"f Tentamina expcrimentorum'Acad. del. Cim. | 
1 Diaseriaiion aor la glace. Paris 1749, ISmo, 
4 Pt)Uo30j)h, tiantact. vol. Isr^ part i, [). 124. 
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icy particle which is formed on the side of th« 
vessel, or wliich falls from the atmosphere, atayi 
convert the water sufficiently cooled into ice m^ 
stautaneously ; and such unavoidable accidents 
must, where all other circumstances are equal, 
cause a great difi'erence in the period of freezings 
A variation, therefore, in the time may be well ex- 
pected ; both because the boiling of river water 
expels the aerial acid; and because it produces 
also a kind of inspissation, and because by botb 
these effects united the water must undergo some 
change. 

I am iocliiied to thtuk that the cooling of water, 
in ancient times, of which I have already spokeny 
is not to be ascribed so much to the boiJiug ad to 
the jars being kept continually wet, and to the aiv 
to which it was exposed^ A false opinion seems 
therefore to have prevailed respecting the cause; 
and because it was considered to be the bolting 
many have not mentioned the real cause, which 
appeared to them only to afford a trifling assis- 
tance, though it has been remarked both by Galen 
and Athenteus. We know at present that the heat 
decreases by evaporation, or that coolness is pro- 
duced. A thermometer kept wet in the open air^ 
falls as long a^ evaporation continues. With sethep 
of vitriol, and still better with that of nitre, which 
evaporates very rapidly, one can in this manner 
bring water even in the middle of summer to 
freeze : and Cavallo saw in summer a Fahrenheit's 

l_.: -^ 
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thermoineter, flfbich stood at 64°) faU m two nii- 
QUt^s, by meau^ of sether, to + 3, that is to 9^3^- 
Ipplow the freezing point.* 

On this prificiple depeji^s the art of makii^ 
ajftifici^l ice ^X. Calcutta aiid other parts of India, 
tptween 25° Stf and 23" 30' of north latitude, 
lyiiere natural ice is never seen. Trenches two feet 
^d^ep, dug ill an open plain, are strewed over with 
4ry straw ; and, in these axe placed small shallow, 
Vn^^^d^^then pans, filled with water at sunset;. 
The ice which is produced in them is carried awa^ 
before sunrise next, morning, and conveyed to ati 
ice^cellar fifteen feet deep; where it is carefully 
covered witli straw to be preserved: from the exter. 
oa^ heat and air. A great deal, in this process, 
depends ijpon the state of the atmosphere. Wheo 
calm, pure, apd. serene, it is most favourable to 
the congelation; but when the winds are variable, 
or the weaUier heavy and cloudy, no ice is formed; 
and the same is often the case when the nights are 
raw and cold, j" ^ 

It was once believed tliat this freezing was, oc- 
casioned principally by the water having been 
boiled J but it seems to be owing much rather to 
evappratipn. It ia not, however, said that ihQ 

* Kulonph. tnmsact. vol. Ixxi. jxirt ii. p. 511. ' 

f IbiJ, p. S52; The process of making ice in the East Indies | 

b; Robert BarkeT| A traoalation of thi;, paper is inserted in (be ' 

St. PcCerburgischei Journa!, 1 776, Jonuar. p. sg. 
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f essels are kept continually wet on the outside, but 
that they are unglazed, and so porous or little 
bomt, that the water oozes through them; and 
OD that account their exterior surface appears al- 
ways moist.* By vessels of this kind the trouble 
of wetting is saved. What has been said respect- 
ing the influence of the weather serves, in 5ome 
measure, to confirm my conjecture. The more 
it favours evaporation, the ice is not only formed 
more easily, but it is better; and when evaporation 
h pre; vented by the wind or the weather, no ice is 
produced. The latest accounts, how ice is made 
at Benares, say expressly that boiled water is not 
employed ; and that all those vessels the pores of 
which are stopped by having been used, do not 
yield ice so soon or so good. In porcelain vessels 
none is produced; and this is the case also when 
the straw is wet.')' . - 

Another method of cooling water also seems to 

• - - - a number ofsmall^ shallow, earthen pans. These are im- 
gfaaed, scarce a quarter of an inch thick, about an inch and a quar- 
ter in depth, and made of an earth so porous, that it was visible 
ftom the exterior part of the pans, the water had penetrated the 
whole substance. 

t See the accoimt of Lloyd Williams, in the Universal Maga^ 
zine, June 1793, p. 410; and a translation of it; in Lichtenberg 
mnd Foigi Magazinfur das neuesie aus derphysicL Gotha 179*» 
ix. part 2. p. 86. Thin unglazed vessels are employed at present 
in Egypt also for cooling water, as we are told in several books of 
travels^ The art of glazing is not yet known in that country. Sec 
Nordent Reise dutch Egypten. Breslau und Leipz. 1779» SvQ. 
p. 121. 
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have been knowo to Plutarch. It consisted in 
throwing into it small pebbles or plates of lead.* 
The author refers to the testimony of Aristotle^y- 
but this circumstance I cannot find in the woi 
of that philosopher which have lieeu preserved. It 
seems to be too unintelligible to admit of any opi- 
nion being formed upon it; and the explanatioa 
given by Plutarch conveys still less informatioii'.l 
than the proposition itself. This is the case, in 
general, with almost all the propositions of the an- 
cients. We, indeed, learn from the questions that 
they were acquainted with many phasuomena; but 
the answers scarcely ever repay the trouble which 
one must employ in order to understand them. 
They seldom contain any further illustration; aad i 
never a true explanation. 

It appears that the practice of cooling liquors, 
at the tables of the great, was not usual in any 
country besides Italy and the neighbouring states, 
before the end of the sixteenth century. In th^l 
middle of that century there were no ice-cellars 14 
France ; for when Bellon relates, in the Account of 
his travels, in, 1553, how snow and ice were pre- 
served at Constantinople throughout the whole 
BUQuner, for the purpose of cooling sherbet, h^ j 
assures us tliat the like method might be adopted] 
by his countrymen; because he had found ice- J 

• SjTnpoi. vi. 5, p, 690 ; Aia ri.ti oitim Ji y-iKiiiit xti ji ^^i£M^ \ 
laininx in aquam injectae frigldiocem eain faciaiiL 
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a taste which many consider as agree«^ble ; and it 
is probable that it proceeds from the bark of the 
fir-tree^ with which, as we read, they are bunit^ 
When the vessels are new, they perform their ser- 
vice better ; and they must then also have a morel 
pleasant smelL If they really render water cold, 
or retain it cool, that effect, in my opinion, is to 
be ascribed to the evaporation. Their similarity 
to those in which the Indians make ice is very 
apparent. 

Towards the end of the sixteenth century, under 
the reign of Henry III, the use of snow must have 
been well known at the French court, though it 
appears that it was considered by the people as a 
mark of excessive and effeminate luxury. In the 
witty and severe satire on the voluptuous life of 
that sovereign and his favourites, known under the 
title of Ulsle des Hermaphrodites^* a work highly 

JSarro, lutum, argilla. Bono, vaso de diflerentes iiguras y tamaiSot 
hecho de tierra olorosa para beber agua. Llaroaae tambien Bucmro* 
That such vessels, but of white clay, were made also in the ialimd of 
Malta, is ajBBrmed by Bartholin, in his Episiolft medicinalet, i. 
p. 224 : In Melita ex terra alba fictiles urnas elegantes conficiont, 
qu« aquam conservant frigidam, etiam soli expositam. 

• This curious work contains so much valuable information re- 
q>ecting the French manners in the sixteenth century, that tome 
account of it may not prove unacceptable to my readers. The edi- 
tion which I have is entitled. Description de risle des Herm&phro* 

dites, nouvellement decouverte pout setvir de supplement oti 

Journal de Henry III. A Cologne, chez les heri tiers de Hermann 
Demcn, 1726, 362 pages, 8vo. In the library of our university 
there is an edition of 1724, which is entirely like the above. Mar* 
chand says that the name of the place and publisher are fake ^ mod 
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worthy of notice, but which is exceedingly scarce, 
we find an order of the Hermaphrcfdites that large 

that it ought to have been^ ct, Bruxelles, chez Francois Foppem. 
The preface, to which there is no signature, says that the book was 
printed for the first time in l605. In the first editions neither date 
nor place is mentioned; but one edition is dated l6l2. It appears 
to have been written in the reign of Henry IV, after the peace of 
Vervins, concluded in 1598, which the author mentions in the 
beginning. Henry IV. would not suffer any inquiry to be made 
respecting the author that he might be punished, because, he said, 
though he had taken great liberty in his writing, he had written 
truth. He is not therefore known. Some have conjectured ths^t it 
was the production of Cardinal Perron, and others of Thomas Artus* 
But the former would not have chosen to lash vices such as those 
mentioned in this satire, with so much wit and severity ; and the 
latter could not have done it. The one was too vicious, and the 
other too vehement. The cardinal must' have delineated his own 
picture ; and Artus have exceeded what he was capable of. The 
tame opinion respecting Artus is entertained by Marchand. See 
hb Diet. Historique. The frontispiece, which in many editions is 
wanting, represents an effeminate voluptuary with a womanish 
face, dressed half in men's and half in women's clothing. Mar- 
chand says the inscription is Les Hermaphrodites, In the editions 
with which 1 am acquainted it is, however, much more cutting : 
Pars est unapatris^ ccetera matris hahet. This pentameter b takeii 
from Martial, lib. xiv. ep. 174. The whole work is inserted also in 
Jowrnal de Henri III, par Pierre de TEstoiles, k la Haye 1744, 8vo. 
iv. p> 1 ; but without the engraving: and some pieces which stand 
at the end of my edition, and which could not be ji^ the first, be- 
cause they are of more modem date, are omitted : viz. every thing 
that follows p. 287» the Discours de Jacoph. h Limne, PrivilegeSj, 
Jiranchises, et liberty de /(t ville capitate de Bois'Belte, (This piece, 
asmei^tioned in the margin, should be contained in Recueil de di^ 
verses pieces servant ^ Vhistoirede Henry III : but in my edition, 
Cologne, chez Pierre du Marteau, l666, 12mo, which is not to be. 
found in Le Long, it is wanting.) See Bibliotheque de Madame 
de Montpensier, p. 29 1; Remarques sur la Biblioth, de Mad. de 
Montpensier, p. S98 ^ and Discours sur la vie du R. Henri III, par Le 

VOL. III. Z 
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quantities of ice and snow should, every wherr, be 
preserved, in drder that people might cool their 
liquors with them, even though they might occa- 
sion extraordinary maladies, wbich, it seems, were 
then apprehended.* In the description of an «ii* 
tertainment we are told that snow and ice were 
placed upon the table before the king ; and that 
he threw son^e of them into his. wine ^f for the art 
of cooling it without weakening it was not tb^n 
known. The same method was practised even 
during the whole first quarter of the seveoteentb 
century.;!; 

Ldboureur, p. 331 ; whkh nty be foundi altaia Mimoim de €k§^ 
ttlnau ; Thm \6b§, M. p 8S3. St« Le LMg, iL p. 386. a. 19I33U 
who ought properly to have said thai it was addad la tiM oaw adi<> 
tipns of L *Ish des Hermttphr^tei, I «hall rt^ thaia who wtah 
f^r further infmtnation on thk subject to Lt Leng, BShH^thtftu ku-w 
forigue de la France, ii. p» 31^6. n. l91fS; and to tha wofka thava 
^noted-^Dtc/tcmnatre kisioriqut de Pfosper Marchani^ i. p. SOShm 
Ihicatiana, p. 67. Had the author of the OyiuBoUtgief Berlin 170^, 
bceti aequunted with this satire> ha might have extracted fmia it, 
to enlargie, in the part on omours, ii. p. S(|0> the pietuia'Wiuoh he 
gives of the mannen of the sixteenth centuiy. 
' * En M on aura toujours de reserve, en lienoL propcet poor cat effet, 
4e grands quartien de glaoe^et des monts de naige, pour neskr pav* 
fill le breuvage, quaud bien eela dcvroit engendrer des maladieB cat* 
traordinaires. P. 9i. There were then xior giaddifts, aor «aa the 
wori known. 

t On apporta de la neige et de la glace anr des assiettes. L'H«r* 
maphrodite prenoit tant6t de Tunc tant5t de Taiitre, aeloa qa'il hii 
Yenoit en f^ntaisie, pour les niettre dans son vin, afin de le readva 
plus froid. P. 106. 

X In the Conies de Gaulard, printed in l6^, it is said: 11 alia 
un jour d'est^ souper chez un Toluptueux, qui lui fit xnettre de la 
glace en son vin. 
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Towards the end of the above century thi» 
luxury must have been very common in France, 
At that period there were a great many who dealt j 
in snow and ice; and this was a free trade which | 
every person might carry on. Government, how- 
ever, whicb could never extort from the people I 
money enough to supply the wants of an extrava^ 
gant court, formed out, towards the end of tbe ] 
century, a monopoly of these cooling wares. Th« 
farmers, therefore, raised the price from time M 
time; but the consumption and revenue decreased ' 
so much tliat it was not thought worth while h> 
continue the restriction ; and the trade was again 
rendered free. The price immeiiiately fell; and 
was never raised afterwards but by mild winter* i 
or hot summers.* 

The method of cooling liquors by placing them 
in water in wliich saltpetre has been dissolvedj 
could not be known to the ancients, because they 
were unacquainted with that salt. They mighl^ J 
however, have produced the same coolness by otlier 1 
salts which they knew, and which nould have had 
a better effect ; but this, as far as I have been able 
to learn, they never attempted. Tlie above pro- 
perty of saltpetre was first discovered in the first i 
half of the sixteenth century; and it was not re-r 
marked till a long period afterwards, that it b^J 
longs to other salts also. 

The Italians, at any rate, were the first peoplfrl 

• Diciiann^tB de 
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by whom it was employed ; and about the yeaf 
J 550, all the water, as well as the wine, drunk at 
the tables pf the great and rich families at Rome, 
was cooled in this manner. Blasius Villafranca, 
a Spaniard, who practised physic in that capital, 
and attended many of the nobility, published, in 
the before-mentioned year, an account of it, in 
which he asserts, more than once» that be was th* 
first person who had made the discovery publkdy 
known.* In his opinion it was occasioned by the 
remark that salt water in summer was always cooler 
than fresh water. According to his directions, 
which are illustrated by a figure, the liquor must 
bq.put into a bottle or globular vessel with a long 
neck, that it may be held with more convenience ; 
and this vessel must be immersed in another wide 
one. filled with cold water. Saltpetre must then 
be thrown gradually into the water ; and while it 
is dissolving the bottle must be driven round with 
a quick motion on its axis, in one direction. Villa- 
franca thinks that the quantity of saltpetre should 
be equal to a fourth or fifth part of the water ; 

♦ Methodus refrigerandi ex vocato salenitro vinum aquaxnque, ac 
potus quodvis aliud genus, cui accedont varia naturalium rerum 
problemata, iion minus jucunda lectu, quam necessaria cognitu. 
Auctore Blasio Villa-franca, Medico HIspano Roms. Forty-six 
leaves small quarto. At the end stands : Romae apud Valerium et 
Aloiskim Doricos fratres Brixienses, anno iubilei, 1550. Thit 
edition is in the library of our university. Jocher mentions a Vend* 
tian edition of the year 1553, 4to. The Prollemata, however^ do 
not form a distinct virork ; they make a part of the Methodus refri^ 
gerandi, and relate only to the described effects of the saltpetre. 
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and he assures us that, when again crystallized, it 
may be employed several times for the same use, 
though this, before that period, had by many been 
denied. Whether other salts woulrl not produce 
the like effect the author did not think of trying ;■ 
but he attempts to explain this of saltpetre from' 
the principles of Aristotle ; and he tells liis noble 
patrons what rules they should observe for the 
preservation of their health, in regard to cooling 
liquors. 

Towards the end of the sixteenth century this 
■ method of cooling liquors was well known, though, 
no mention is made of it by Scappi, in his Book 
on cookery. Marcus Antonius Zimara, however, 
speaks of it in his Problems.* I do not know at 
what time this Appulian physician lived. In a list 
of the professors of Paduaf his name is to be 
found under the year 1525, as E.vpHcalor phitoso- 
pkire ordinaria- ; and because another is named 
under the year 1532, we have reason to conjec- 
ture that he died about that time. But in that case 
the physician Villafranca would probably have 

• Pfoblcma 103: QutEsivil dominatio \eslra (Joannes Castriola 
PerrandinEe dux) propter quod vinum posiliim in vase constitiico in 
aqua salinilro comuiista nuixine refingescil. The answer no one 
at present mould reafl. These Prohlemala aie often printed with 
the Prablemat/i ArislBtelis, AUxaadri Aphrodu. and others. The 
collection which I have was printed at Aaisterdam, by Jans. Waet- 
berg, 1685. ISmo. 

+ Ant. Riccoboni Conimentar. ile p'mnasio Potavino, Paiavii 
(igs, 410. p. 2S, b. 
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b^n acquainted with the Probkmatm of Zimafa; 
and would' not have said that no one had apokmi 
of this use of saltpetre before him. 

Levinus Lemoius* also mentioiu the trt of 
cooling wine by this method so much^ Htmt ttes 
teeth can scarcely endure it We wn iofoimc^ 
by Bayle that the earliest edition of Us woii^- 
which has been often reprinted^ was pnUisbed at 
Antwerp, in the year 1559, in octavo. It conr 
tains only the two first books ; but as the aboive 
account occurs in the second book, it must be 
found in this edition. 

Nicolaus M onardesy a Spanish physidao^t ^^ 
died about the year 1578, mentions dris use of 
saltpetre likewise. It was invented, as be says^ 
by the galley-slaves ; but he condemns k as pie- 
judicial to health. From some expressions wUch 
he uses I am inclined to think that be was not 
sufficiently acquainted with it ; and that he ima« 
gined that the salt itself was put into the liquor. 

* iBstivis mensibus ne vinum in congiis cito vapescat^ aut calore 
peifundator^ sed inter propinandum frigescat, in labio aqoa gefida 
oppleto coUocentuT urcei, aut capaciora pocula, deinde sal nitnim, 
vulgo salpeier, insternatur ; tanta frigiditate Yinum imboi irtntingety 
lit eam.Tix dentes tokcent. De miracuUs •emiiU nmhtrm Ubn iff. 
Coloniie Agrippins^ 1581. Svo. p. S88* 

t In his treatise De nive, which Clusius, in Ki» Ejtoiicm, has 
translated from the Spanish : Tertios cum mtto re ff igefaftcii mcxkl* 
a tiautis inrentos, illis praecipue q«i trifemibtn f^tfauntinr ; Mm earn 
aer istic non refrigeret, praesertim dum malacia est, ct potaM aC^w 
nive sint destituti, neces&itas hoc reiBcdium turn dacuit, lifltt non 
bonum propter annexa incommoda. P. 37* 
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At ft later period we find some account of it in 
various books of receipts; such as that written by 
MiMldus in 1566, and which was printed for the 
first time the year following. * 

In the Mineralogy of Aldrotandi, first printed 
in 1648^ this process is described after Villa-* 
franca ;f but where the editor, Bartholomssus 
Ambrosianus, speaks of common salt,! he relates 
that it was usual in countries where fresh water 
was scarce to make deep pits in the earth; to 
throw rock-salt into them ; and to place in them 
vessels filled with water, in order that it might be 
cooled* This remar(c proves that the latter salt 
was then employed for the same purpose ; but it 
has led the editor into a very gross error. He 
thinks he can conclude from it that the intention 

* Nostro »vo etiam ixiventus est modus refrigerandi aquam salni- 
tro^ quod aqua dissolutum egregie illam refrigerat, sed necesse est^ 
lagenam, qua vlnam vel aqua cont'metur, continue agitare^ quo 
potus frigidior reddatur, non secus ac si nivi vel glaciei esset imposita. 
Ceniuria ix memorabilium. Francofurti IdQQ. ]2mo. p* 671 Non- 
uiuB says^ in his Diatelica, iv. b, p. 442^ that the first edition waa 
printed i^, l627« 

t ^MrcKtandi Masaeum metallicum, p. 337* 

J Figdli mas^dm, es quavasa fltigunt ad refi-lgeranda potulenta, 
tAt tfotigroo s»pei^t« et statim Mibigere debent^ quia sal argillam 
aMringit, et massam ad tttsotum eons6r\ ationem melius conglutinat ; 
dehide nqoofes iti htgusmodl vasis coutentT, ^pe illius salis, elto fri- 
^biCfxtkX. Hatic sails Vim in tdiigerando mediterranei noveront, qui 
in loeitf eampestribm versantes ttstivis diebus> nulHs spiramiboa 
tfwis; <lti}^ cialore Op(>reftsi puteos diccos effodlatit^ in quibtis va«i 
9& refri geraii ^a potqlenta CDibcant^ quae tit frigidiora evadant^ dalem 
fbti^lmtihi Ibsdieffl in fuftdo ptiteordki lobstemant. P. 317- 
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of potters, when they mix common salt with their 
clay, is not only to render the vessel more com- 
pact, but also to make it more cooling for liquors* 
But the former only is true. The addition of salt 
produces in clay, otherwise difficult to h^ fused, 
the faintest commencement of vitrification ; a . co« 
hesion by which the vessel becomes so solid that 
it can contain fluids, even when unglazed ; but for 
this very reason it would be most improper for 
cooling, which is promoted by the evaporation of 
the water that oozes through. 

The Jesuit Cabeus, who wrote a voluminous 
commentary on the Metcorologica of Aristotle, 
which was ready for the press in the year l644, 
assures us that, with thirty-five pounds of saltpetre 
one can not only cool a hundred pounds of water^ 
by quickly stirring it, but convert it also into 
solid ice ; and for the truth of this assertion he re- 
fers to an experiment which he made.* Bartholin 

* Notandum nos experimento didicisse, si mittamus salnitram 
in aquam, et iilam yehementer ac celeri motu concutiamus et agitr-' 
inus> post aliq^uem motum, non solum frigescere illam aquain> sed 
congelari etiam, propria et vera congelatione; et sic delicias, qoas 
in gelato potu quxrunt delicatuli^ etiam in medio mari, ubi niret . 
non habeantur^ inveniunt. Fit igitur glacies admixto salnitro com- 
petenti cum aqua, in centum lib. aqus infundendo triginta quinque 
lib. salnitri, et postea celeriter et vehementer agitata aqua ; ut phi* 
losophus niagis laboret explicando, quomodo motus fit caussa caloris, 
cum hie sit caussa frigoris et congelationis. Hie autem pronuntio, 
qus ezperientia nobb submiuistrat. NicoL Cahei Philosaphia ex* 
perimentaliSf sive In lihros meteorology Aristot, commentaria^ RonuB 
t6^6. fol. i. p. 326. Thete Commeniarut of Cabeus were printed 
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says, that for the above account he can give him 
full credit;* but the truth of it is denied by 
Duhaniel, who suspects that tiiis Jesuit took the 
shooting crystals of the salt to be ice.f As far 
as I have been able to leani, no one, in latter 
times, has succeeded to congeal water by saltpetre 
alone, without the help of snow or ice. The pow- 
der which a duke of Mantua had, in the middle 
of the 17th century, and by which, as the story 
goes, water, even in summer, could he instaota- 
ueously converted into ice, may, without doubt, 
have been only saltpetre.,"]: — Was this salt, there- 
fore, considered formerly as the cause of the cold 
in the north-eastern and other countries, because 
it was used for cooling liquors? Even at present 
many farmers will say that such or such a field 
is cold, because it abounds with saltpetre.^ 

Who first conceived the idea of mixing snow or 
ice with saltpetre and other salts, which increases 
the cold so much, that a vessel filled with water, 
placed in that mixture, is congealed into a solid 

aho at Rome in l64€, as meatioiied in Fabric. Bihliolh. Graca, iu 
p. 1B7. 

• Denive, p. 3B. 

-f Joh. Bapt. Du Hamel, Opera philosophica. Norimberga 
1fi81.4to. torn. ii. p. 50. 

J Bartholin. Dc nive, p. 38. 

} When snow 01 ice is mixed with salt, bolh begin to be liquid. 
This process is employed in Russia to clean windows covered with 
itoa.. They are rubbed u-ilh a spOD^ dipped in lalt, and b; ihew 
means ihey become iii)tnediat«ly iranspareut. 
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mass of ice that may ht used on the table, I cati« 
not with certainty deteraiiDe ; but I shall menticHl 
tiie earliest account of it that I have been able to 
find. Latinuft Tancredas, a physician and pro« 
fttwv at Naples, whose book Defame et siti waa 
published in 1607, speaks of this experiment; 
and assures us that the cold was so much strength^ 
eaed by saltpetre, that a glass filled with water; 
when quickly moved in the above mixture, became 
solid ice.* 

In the year 1625, the well-known commentary 
on the works of Avicenna, by 8anct. Sanctorius, 
was published at Venice, in folio* The authcM* in 
this work relates, that, in the presence of many 

* Quod salnitriiin in aquam immcrsum ti aitenuatuiii aquas iliat 
ad vehemens frigus adigat ; quia, motione, agitatione, cum tenui sua 
substantia aquae calorem secum foras in amhiens dissipet et disper- 
gat, indc optiitie cognosci poterit ; quod si phialam Aquse pkfuun, 
vel mcdiani in aqua sale nitro eliquato circiiniTolveris, fiet quidcm 
aqua in vase frigida ; s«d si non nitrum^ sed nivem in aquam injece- 
ris, ibtque phialam celeri motu convertes, itiulto quidem plus fri* 
goris itla aqua concipiet, quam ea qyat sola salisnttri frigore tcftl^ 
rabatur. 

At Tcro si nitram nivemque una miteueriiy moai pbaabm in sak^ 
nitro et nive permixtis agitaveris, jam aqtia in phiala contents Hon 
solum frigidissima evadet, sed etiam dura glacies fiet. Unda mira- 
bile dictUy nisi frangatur phiala^ glacies sive gelu concretum ^ vase 
QOfi separabitur. 

£t ardente Sirib aquam in glaciem agere non Solo nitro, nee sola 
nive, sed utriusque substantias mixtura, tea est in aitis natur^^que 
opetibtts admirabilist cur scilioet nix adjuncto laWAitro intetisius 
iffrigercc, atque aiico aquas in geki penxnitei. LoHm TancnH 

D0 fam 4t M HM $m* VtiMCUs 1607. 410. lib. iiu quiNt. §7* 
p. 170. b* 
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spectators, he had converted wine into ice, not by 
a mixture of snow and saltpetre, but <rf snOw and 
common salt.' When the salt was equal to a 
third part of tlie snow, the cold was three times aa 
strong as when snow was used alone. 

Lord Bacon, who died in 16^6, says tbat a 
new method had been found oat of bringing 3now 
and ice to such a degree of cold, by means of salt' 
petre, as to make water freeze. Tliis, be tells us, 
can be done also with common salt; by which it 
is probable be meant unpurified rock-salt; and 
he adds, that in warm countries, where snow was 
not to be found, people made ice with saltpetre 
alone ; but that he himself had never tried the ex- 
periment.! ^^>^- Boyle, who died in 1691, made 



• The edition of I626 is quoieiJ by Haller in hia Mclhaiiat stud. 
tned. and in Bibliolk. med.pracl. i. p. 3a4. The following edjiion 
! have now before me front the library of oUr univcrat^. Sand. 
SanciBrii Cotammtatia in primam Fen primi libri Canonii ^viccn~ 
na, Veneliis iSiG. 410. Quasi. 17. p. 177: Similiter nis Iriplo 
magi* refrigerai, si nive permisccatiir leriia pars sati» communis) 
^al enim eat vehicnlum deferens frigidiuiem, quod ostendimiH 
maxima scholarium freqaentia : tii»em mm sale tet brevi eonge- 
bisc vinam. Quail. S6. p. 246: Es mvt el sole pari portione 
retultat qnalitas adeo ftigiiL (licei m1 calidum sic}, oi duplo mtgi* 
refrigeret qiiam nix sola j URien diim exoriiat iita intensa frigidilas, 
iHin cocTumpitur nix vel sal, quod patet, quia ha^ poasuot adhnc 
facile separari. — The above treatise may be Ibuod also ia the Ce]l«c* 
lion of all the works of this great, uma, printed, ia four volumes, at 
Venice, in 166O. 

't' Hisiorift *itM ct norlis, § 4*: In cnngeUtione et cnvf^aa** 
tiunc liquorum, qux naper ixcpit ewe in iisn, per nivem et ^laciem 
ad extrrkiia vasia apposita, JDnniacetur illi* niiium, atqiie procal 
dubio excibt at toborai coDgBUtionem. Verum t«l, eliam uturpari 
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experiments with various kinds of salt; and be 
describes bow, by means of salt, a piece of ice 
may be frozen to another solid body.* Descartes 
says, that in his time this was a well-known phae- 
nomenon, but highly worthy of attention, f 

Since that period the art of making ice has 
been spoken of in the writings of all philosophers 
where they treated on heat and cold, and with 
many other experiments has been introduced into 
various books of receipts. It was then employed 
merely for amusement;:|: and no one suspected 

ad hoc saiem nigrum communem, qui potiut activitaten^i indit fri- 
gori nivalin quam per se infrigidat^ sed^ ut accepi, in regionibua 
calidioribus^ ubi nix non cadit> fit congelatio a nitro solo ; Sed hoc 
mihi compertum non est. Bacoms Opera, Lipsis 1694. fbl. 
p. 528. De augmentis sdent. v. 2. p. 131. Silva silvarum, cent. i. 
83. p. 776. 

♦ History of Cold, title i. 1 7> title v. 3, title xv. 7. The workt 
af Rob. Boyle. London 1774. ii. p. 26O, 266, 300. 

f Meteora, cap.S: Hinc etiam caussas arcani- per aestatem com- 
ponendse glaciei discere possumus ; quod licet cum satis vulgatum, 
ex optimis tamen est quod ^usmodi arcanorum studiosi habent. 
Salem aequali copiae nivis aut glaciei contusae mixtum, circa altquod 
vas aqua dulci repletum disponunt; et sine alio artificio, ut ilia 
simul solvuntur, haec in'glaciem coit. JOes Caries Specimina phi^ 
loscphiof. Amstelodami 1650, 4to. p. 2l6. 

X Von Hohberg says, in his Adliches landUlen, Ntirnberg 1716. 
foL i. p. 88: The following, which ser\'es more for amusement 
than use, is well known to children. If one put snow and sahpetre 
into a jug, and place it on a table, over which water has been 
poured, and stir the snow and salt well round in the jug with a 
stick, the jug will be soon frozen to the table.** This baron, 
therefore, who, after he had sold his property in Austria on account 
ni the persecution against the protestants, wrote at R^nsburg 
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that it would ever be applied to an important 
purpose in luxury. In the like manner Fugger's 
first bills of exchange were said to be useful only 
for gambling ; and gun-powder was called a tri- 
fling discovery. 

In the beginning of the 17th century drinking- 
cups made of ice and iced fruit were first brought 
to the table ; but, towards the end of that cen- 
tury, it appears tliat the French began to congeal, 
in this manner, all kinds of well-tasted juices, 
which were served up as refreshments at the tables 
of the great and wealthy. This was a grand in- 
vention for tlie art of cookery; which became 
common among the German cooks, both male 
and female, about the middle of the last cen- 
tury ; and since that time our confectioners sell 
single glasses of iced articles to tUe ladies at our 
balls, and in the theatres. 

1 am acquainted with no older information re- 
specting this uivention than what is contained in 
Barclay's Argenis, which is, indeed, a romance; 
but the author's account makes the possibility of 
its being used so clear, that we may certainly con- 
clude it was then employed; especially as he 
mentions it several times. Arsidas finds in the 
middle of summer, at the table of Juba, fresh 

(Ralisbon), where he died, in 1683, at the age of seventy-si*, wai 
not acquainted with iced ddicaci-es. Hail ihey bren known to 
hitn, he would hove certainly mentioned them where, in liis Book 
or cookery, he gives ample directions for laying out a table of the 
first tank. 
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appfeti, one «> half of which was encrusted wkh 
traosparent ice. A baaan, made also of ioe and 
filled with wine, was faaiided to him ; aad he was 
inforioed that to prepare all these tfamgs in suuu 
met was a new art. Snow was preserved the 
whole year through in pits lined with straw. Two 
Ottps made of copper were plieed the one wkhia 
the otfier^ so aa to leave a small space betweea 
theflOf which was filled with water ; the cups were 
then put iato a pail, amidst a mixture of snow 
and ooporiiied sail: coarsely pounded, and the 
water, in three hours, was converted into a cup 
of solid ice, as well formed as if it had come 
finoi the hands of a pewterer. In the like manner 
apples just pulled from the tree were cowed with 
a coat of ice. 

The 6rBi edrtion of the Argents was printed at 
Paris in 1 6S 1 ; and in that year the author died 
at the a^ of thirty^nine.* The book is fas- fnom 
being scarce ; but the passage to which I allude, is 
so beautifal that I shall transcribe it to save my 
readers the (arouble of searching for it.f 

^ Bayle, DicUos. bist. Bmrclai. 

f AiBid» oihil altiori intentiooe specubat» quam inter pmiml* 
sidaria esse varii generis poma ita glacie circumvenienti inserta, ut 
aliorum pars eminerct extra hoc frigiis, alia prorsus condita, tamen 
sub lueeotis aquae crusta nativo colore ceroerentur. - « Turn Jnbft* 
Ut aziagls mirens, inquit, cum in hortam intr^ti, haac poma adhuc 
ex arboribus penbtebaot, et qux modo est glacies^ ex iootibus u^da 
manabat. - - Nova e^, inquit, apud noo ba;c ralio revocandi arU 
hiexnem sub medio sole. - - Aderat puer^gyptius cum mwW, quo^ 
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After brandy^ from baiog fi medigine, caoie iato 
general use as a liquor aA table, and was drunk in 
common by the populace, the Italians, above all, 
iendeavoured to render it weaker and more plea- 
aant by various mixtures ; and by raising its value 
to make it more respectable, and, at the same 
time, more useful to people of the first rank. 
That their wares might be distinguisbed^ with 
more certainty, they gave them the nam/e of 



in ealicc |in»feiebit et ipso es glinie hcto; 4«o fxhauito cum in 
Unam a puero coUideretur, doleretque Arsld»s» fragile quidcni* sed 
in sstatem pretiosum vas perire ; Noli indignari, inquit Juba ; in 
slnguliis potiohes usus ejusmodi scyphoram est. Tterato eundem tn 
mensa conspici, vile esset. Nihil ampliuB guetii)>at Arsid«s> m\dai 
C9gni«ce»dv 9^ ^te ad notur«e vtrita^m sic penrtniretur; qwn 
allata sunt variarum forcnarum ex aeie prototypa. Orbiuin> pocu- 
Ibrum^ paropsidum, omnis denique convivalis instrumenti species 
erant. Tam Juba: Haec sunt cUustra qnae aquis infiisis glackd 
^(Mlcipiunt. Quippe unumqi^odque opex^ulo suo sic te^t«r, ut 019 
invicem coh^reant^ e^cepta foraminis ang>istia, per quam aqua 
liquitur in interiora^ quomodo ex stanno vel plumbo fusilis supeliex 
CpnBator. Alv<eolo deinde lignco ilia deponimus, cujus fiuktuoi 
sale primum nigro illo paruioque eontmo, et mox oive, cootegitui^ 
qus nobis semper ad manuin est, fulta stranunibus, et in uxnbra 
antrorum toto anno inviolnta. Supra ipsa delude prototypa, in 
alveolum sic dimissa, pari modo nix quoque aliquoties emottlatury 
tale totics inleoecto. Ita hiec aqua ilb in 9k ad gfaqieiB pnepsgrala 
accepit undique circumj^tae nivis frigus^ quam sal acri mistura vetat 
liquescere; in locis praecipue umbrosis, qualia vini aut olei apotbecis 
effodimus^ Trium circiter borarum spatto eoit aqua, et si qus» ponMi 
ioMruimus, qualia nunc mixaris, hferent septa in g)acie.< ^stu 
4einde iaugue^tibus {prata est b»c via nimii frigoris, quam et ipsa 
noiritas commendat. Nuper enim nescio cujus non inepta luxuries 
hoc solatium invenit. BarcluH Argents. Kcrimbeigs 1703. tl3ffl9. 
lib.y. «ap. ^ p.681. 
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/iquori; and under tliat appellation sold tlicm tu 
foreign nations. The French were the first who 
adopted the use of these articles ; particularly after 
the marriage of Henry II, when duke of Orleans, 
with Catharine de Medici, in the year 1533. This 
event brought to France great numbers of Italians, 
who made the French acquainted with these de- 
licacies of their native country; and who taught 
them to prepare and to use them. They were 
the first, therefore, who made and sold the fine 
liqueurs at Paris ; and in order to serve those who 
could not bear heating liquors, or rather to serve 
themselves by filling their pockets with money, 
their successors in this business invented, about 
the year 1630 or 1633, that beverage called le- 
monade, because the juice of lemons or oranges 
was its chief component part. This liquor soon 
came into high repute, as it not only served for 
cooling and refreshing people during the sultry 
heats of summer, but was even recommended by 
physicians against putrid diseases. 

Tiie limonadiers, or venders of lemonade, en- 
deavoured to increase the first property, which 
occasioned the far greatest consumption, by the 
means of ice; and one of them, ProcopeCouleaux, 
an Italian from Florence, about the year I660, 
conceived the happy idea of converting such be- 
verage entirely into ice, by "a process which had 
been before employed only by jugglers. Tl 
re^y sale which he found for his invention q 
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duced others to make articles of the like kind. 
His example, therefore, was followed by LeFe?re 
and Foi; and these three, for some years, enjoyed 
a monopoly of this new-fashioned commodity. 
About the year 1 676, liquors cooled by, or changed 
into, ice, must, however, have been the principal 
things sold by the Umoimdiers; for being then 
formed into a company, the following delicacies 
were mentioned in the patent which they re- 
ceived on thatoccasion :* EauT de gelSe et glaces 
dejruits et dejkurs, d'anis et de candle, franchi- 
patiiie, d'aigre de cetre, du sorbec, 8^c. There 
were at that time in Paris two hundred and fifty 
.masters in this employmeot. In I69O, when Dc 
la Quintiny wrote, iced liquors were extremely 
common.'!' 

People, however, long imagined that such ar- 
ticles could be used only during the hot months of 
summer. In the year 1750, Dubuisson, successor 
-to the celebrated Procope, au cafe de la rue des 
Fosses de S. Germain des Pres, and author of the 



■ It may be found in De la Mare, Traill dt la polite. Hi. p. 799. 

t Instruction pour lea jaidina. PaiU 1730. 4to. 1. p. 263. The 
liutlior says that ice in anmmer is indeed nwfiil ; but, as a gardener, 
he wishes that frost could be prevented ; and that ice might be im- 
ported from the Nonb. as olives and oranges are from the South, 
Some years ago, as no ice could be procureti on account of the great 
Biildncss of ibe preceding winter, the merchants at Hamburgh sent 
a. ihip to Grecnliind fot a luad of it, by which they acquired no imaU 

vol. III. 3 A 
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Jlrt da distiilateur,* b^an to teep ready prft- 
^Hrrcd, the whole year through, ices of every kind 
for the use of those who were food of them. At 
first, they were little called for, except mi the dog- 
days ; but some physicians recommended them hi 
certain disorders. Have the physicians then, by 
thdir opinion, done most service to the venders of 
■liqueurs and to cooks, or the latter to the phy- 
sicians? This would make a fine subject for an 
inaugural dissertation. — It is, however, certain, for 
we are told so by Dubuisson himself, that after 
two cures, in which ices had been of the greatest 
«rvice, the more discerning part of the public 
made use of them in eveiy season of the year. 
That this part of the public might never lose their 
conceit, the venders o£ liqueurs always employed 
their thoughts upon new inventions. Among the 
latest is that of iced butter, which acquired its 
name on account of some likeness to that sub- 
stance. It was first known at the Parisian coffee- 
house (caveau) in \77i. The Duke deChartres 
often went thither to enjoy a glass of iced liquor ; 
and the landlord, to his great satisfaction and snr- 
. pnse, having one day presented him with his arlns 
formed of eatable ice,'|' articles of a similar kind 
immediately became the mode. At present, Du- 

■ D« liquenrfabrikanL ilea Den»chy und Dubuision, ObenelBt 
und vcrmehtt von D. Hahnemann. Leipzig I78S. Svo. ii. p.ltts. 
t Ingenioia gula est. Pelren. 



buisEOD wili, undoubtetjly, say, ttat the Parisisns 
bav£ lost all their (jiscernnieiijt ; ior where are the 
Dukes de Chartres? — : — 



HYDKOAJETER. 

This instrument, called in Latia hydrometruyrit 
hygroscopium, hygrobaroscopium, hi/droscopium, 
areometrum, and baryllioH, serves to determine the 
weight or specific gravity of different fluid masses, 
by the depth to which it sinks in them. If I am 
not mistaken, it is most used in salt-works for dis- 
covering the contents of salt-water. 

The laws respecting the comparative specific 
gravity of fluids and solid bodies immersed in 
ihem were discovered by Archimedes, when he 
tried the well-known experiment, by order of 
Hiero king of Sicily, to find the content of a 
golden crown, made for that sovereign. Upon 
these is founded the construction of the hydrome- 
ter;* and it is not improbable that Archimedes, 

•* Diteotions how to-oonttTuct aiid use hydrometi^ra nui;bef?uD4 

^,^9tU<as I,ekci/ignff' der gefaiu)»ten mo.then^9lil',i'\. p. gSOj in 
llie A'a/Kr/fireof the^aoie author, p. 177 j Musclintbroth, Inlroduct, 
ltd philosoph. naluT. ii. § 1384. Ltupold's Tkealr. sialic, pars ii. 
p. 3Sfi. § 18; Slid /, Gesner, HiiierC. de kygrasct^ii' cxinttniilii 
f\i)tatrp, Tjguri 1354. gee also .0^ Mtaitigny in JtHmaiTa ((e 
I'J^adem. des Scifncei, 17S8, p. 436, and Faggul, Frrbesterung ^jr 
lirrpTutien, in Alkandi. der Schaediich. Akadm. xxv. p. AQ. Srli- 
mitj, ErKi/alvptdU, v. p. 873. 

9 A S 
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who was killed io the year 2 1 2 before the Christiaa 
sera, was the inventor of it, though no- proofs to 
warrant this conjecture are to be found in the 
writings of that "great man» or in those of anj^ 
other author. 

The oldest mention of the hydrometer occurs in 
the fifth century, and may be found in the letters 
of Synesius to Hypatia. Of the lives of these two 
persons I must here give some anecdotes, as they 
deserve to be known on account of the singular 
fate which attended them. Hypatia was the 
daughter of Theon, a well-known mathematician 
of Alexandria, some of whose writmgs are still ex- 
tant. By her father she was instructed in the 
mathematics, and from other great men, who at; 
that time abounded in Alexandria, she learned the 
Platonic and Aristotelian philosophy, and acquired 
sDch a complete knowledge of these sciences, that 
she taught them publicly with the greatest applause. 
She was young and beautiful, had a personable 
figure, was sprightly and agreeable in conversation^ 
though at the same time modest; and she possessed 
the most rigid virtue, which was proof against every 
temptation. She conducted herself with so much 
propriety towards her lovers, that they never could 
obtain more than the pleasure of her company and 
of hearing her discourse; and with this, which they 
considered as an honour, they were contented. 
Those who wislied to intrude farther were dis- 
mmed; and she destroyed the appetite of one who 
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would not suffer her to philosophise, by means of 
some strong preparation, which, as far as I know,; 
was never imitated. She was not baptised, aad,, 
with all her knowledge, adopted the blind super-, 
stition of paganism. Had she been a Christian,! 
and suffered a cruel death from heathen perse-: 
cution, she would have merited a place in the mar-, 
tyrology of the saints : but the case was reversed ;• 
for, by the conduct of the Christians towards her,- 
she became entitled to have her name enrolled in 
the martyrology of the philosophers. , 

The patriarch of Alexandria, at the time when 
she lived, was Cyrill, whose family for a hundred 
years before had produced bishops, who were of 
more service to their relations than to the church. 
This prelate was a proud, litigious, vindictive and 
intolerant man, who thought every thing lawful, 
which he conceived to be for tlie glory of God ; 
and who, as prosecutor and judge, condemned 
Nestorius without hearing his defence. In the city 
of Alexandria, which was then vei'y flourishing on 
account of its commerccj the emperor allowed 
greater toleration than he imagined could be justi- 
fied to the clergy in any other place; and it con- 
tained a great many Jews, who carried on an ex- 
tensive trade, as well as a number of pagan fami- 
lies who were of service to the city, or at least did 
it no harm. This, in the eyes of Cyrill, was not 
proper; he would have the sheep-fold clean, and 
the Jews must be banished. Orestes, however. 



Sii Hi8T0tf¥ bf ftftiitttioirs. 

^ ^cMm6r, ith6 irM k maM bf ^MdAftx^ Afid 
b^AXtr Actfidinm Witb thS iimtim df fM tftjf^ 
opp^sid ft iJMAsbf^ tbdt W«s lil{«iy tO ^ dffiHidM 
irtth nfiAlibitf, arid H6 ^V^h e&nsed t^ 6e CdbcidiDiMdl 
td death a ChAdtito tJroAlgate, ^fto bOd ddtte wm 
idjtiry^ tb^ Je#9. lUift OidteftCtOr m»f % tM 
ord^ of Gjrrilli biiri«d in ttie dlu^eh itt li in«fVfr| 
arid ht iirim^didttliy collated fiV« bilridred tt«^ 
wbo ili-ti'ettted Orestes iti thft slt^^ti) bfid etiiteJ 
dti Irisaii^edori flriiotig thi^ piopl^i ^b0 ^IbildfeAft 
the unfortunate Jli^Sj arid ^it^Ded tb<lttt f^OU li 
dt^ in Which they bdd \i¥tA aibce m tkiMiof Alex- 
dhder the Gitat; 

GyHll, obsef \^Ug Dri6 dA j & ^t iMifib«r «f 
hbirses arid servants belririgirig le ^^biW bf tba 
^m r&bk^ before ft certain hidbte iri tte Al^s ih>> 
4bir6d tiie cbii^^ bf tb«ii^ b^irig »ss«l6«l^ ft ^MM 
dikriner; H6 v^aS ihfof nMH] ttiAl ttte &§as% WM i^ 
MbitAlidri bf lh6 ceteBr&t^ f^tde l>bih»bp(iier 
Hyp&tiaj Wh6, bri account ^bf hef- ««(6risive teAHi^ 
ih'g and briimebt (albrit^, m^s vl&itbd HetObiy brf 
people of the highest distidetiriU-, bril eV^n by l6« 
governor himself. This was stiillcient to «]cdilb ftli 
blishop's jeieildusy ^dnst the ubbeli'eving Hfpek^ 
and he resolved tb efiect hef- ftiiov As tie hid tii« 
stigated the people against the Je\v«, he ki libi 
riianner encouraged them to atl&ck If ypMia. Thby 
seized her in tlie street, huri-ited her to the thuwh, 
stripped off her clothes, tore her desh to pi£«ba 
with potsherds, dragged h^ m$i)gled Uiribs «b^t 
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through the city, aod at length burned them. This 
bloody tragedy, which took place in the year 415, 
could tead only to iuspire the heathens with a 
greater hatred to Christianity, and to make sensible 
Christians ashamed of the conduct of their bre- 
thren. To Cyrill however it occasioned no shame; 
on the contrary, he endeavoured to divert the em- 
peror from punishing those who had been guilty 
of so gross a violation of the principles of justice, 
and in this be was assisted by his numerous ad- 
herents and friends. In some circumstances of 
this relation, historians are not agreed, but they all 
concur in bestowing praise on Hypatia, whose 
memory was honoured and preserved by her grate- 
ful and a&ctionate scholars.^ 

Among these was Synesius, of a noble pagan 
&imly, who cultivated philosophy and the mathe- 
Hiatics with the utmost ardour, and who had been 
one of her most intimate friends and followers. 
On account of his learning, talents, aod open dis- 
position, he was universally esteemed, and he had 
been employed with great success on public occa- 
sions of importance. The church at Ptolemais at 
length wished to have him for their bishop. After 
much reluctance he accepted the oiBce, but oa , 
condition that tliey should not require him to ac-^ 

f A'fuller account of Hypada mijif be Found in ^gid. l^enapi 
HulfiT. mulitT. philoiophk. Liigduni iCgO, Bvo. p. 52; Bnickeri 
Eitf. crilicaphilatapk. ii. p. 351^ and J. G. }l'iiljii Iragmenta viu- 
licTU^ Graco'vm, GoUin^ 1739, iio. p. 3Ba. 
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knowledge the resurrection of the dead, which he 
doubted. The people having ccmsented to allow 
him this indulgence, he suffered himself to be bap- 
tised, and became their bishop. He was confirmed: 
by the orthodox patriarch Theophilus, the pre-' 
decessor of Cyrill, to whose jurisdiction Ptolemaisp' 
belonged; and he afterwards renounced biserror^' 
and declared himself convinced of the truth of the 
resurrection. This learnt man showed his grati-^ 
tude to Hypatia/by the honourable mentionwhiob 
he made of her in some letters that are still pre* 
served among bis writings.''^ : ^ 

In his fifteenth letter, he tells Hypatia that he 
was so unfortunate, or found himself sail), that he' 
wished to use ^hydroscopium^ and he requests that 
she would cause one to be constructed : for him. 
^Mt is a cylindrical tube/' adds he, -^of the size 
of a reed or pipe. A line is drawn upon it length^ 
wise; which is intersected by others, and these point 
out the weight of water. At the end of the tube^ 
is a cone, the base of which is joined to that of the 
tube, so that they have both only one base. This 
part of the instrument is called baryllion. If it 
be placed in water, it remains in a perpendicular 
. direction, so that one can discover by it the weight' 

of the fluid."! 

• Respecting Synesius sec Bruckeri Hist, philos, iii. p. 611 ; and 
Fahricii Bibliolh. Grceca, viii. p. 2 19, 221. He died in the year 431 « 

f That my learqed readers may judge for themselves, I think it 
liecessary to transcribe the whole letter^ though it may be found entirei- 
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■ Petau, who published the works of Synesius in 
the year 1640, acknowledges in his annotations, 
that this passage he did not understand. An old 
sciioliast, he says, who had added some illegible 
words, seemed to tliink that it referred to a water- 
clock; but this he considers improbable, as a clep- 
sydra was not immersed in water, but filled with it. 
He conjectures therefore, that it may allude to 
such an instrument as that called by Vitrnvius 
ehorobates. The latter however was employed for 
levelling; and it appears that Synesius, who com-" 
plains of the bad state of his health, could not 
tliink of levelling. Besides, no part of the de- 
scription in Viti'uvius agrees with that which is 
given in so clear a manner by Synesius. 

Petau published his edition of the works of this 
philosopher in the time of Peter de Fermat, cori' 

with Petau'a annotations, i 



ns, in WolPs Prog mf hi 


•a muHcT. Grtecamm. 
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redaclus, ut hyriroscopio opus habeam; jabe mihl fabricari ac cucini. 
Tubulus est cyHiidci figtirHm habens, libiie magnituiline fnrnia. 
Hie in una recta linea incUiones liabet, quibus aquarum libp- 
rifntum cognoacimis. Obturat enim ilium altera ex parte conui, 
Kqnabilj positu insertus, ita ut communis sit amborum busis, com 
videlicet a ttjue lubuli. Hoc ipsiim ejt, quod Baryllium apjiellant 
Jam cum tnbulum in aquam deposucris, ercctus aubit, ut in to iii- 
nisioncs facile niimentic possis, ex quibus libramentiim rq^*- 
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9eUkr m parkmen* de Tiahmif n wmn ei gmn 

weU acquaontad with antiquitiet aini tbB worici el 
tfieaneienta. We bare by the lattey a coa^to m t u y 
vpoQ some obscim passages of A th caw it » a«ii»» 
tetkma on tbe wrkir^ of Theon of Smyvna, ead 
cmeiidationft fran a fnaaaacFipt to tte Stfokig^ 
mata of PolyeiinSy which may be &attkA also In 
bis Miscellanies.^ Mursinna, in bis editioii of the 
same authoc; has added them to the end ^ thf 
]Hnefoce. As Fermat was ofteo consulted ftspeei> 
ing. difficult passages of the ancients, be could net 
be anaequainted with tiuut in the new edition el 
Synestus. He drew up an esfdanation of it^ fuui 
gave it to a friend who was th^i about te puhUsli 
a French ti^nslation of Bened. Casldti's book 
Hilh ndmra deli' acqzte correnti^ and who caused 
it to be printed along with that work* Fenpat 
died in the yeiuf 1665, which I remark because 
it has not been mentioned in tbe Dictionary of 

learned men-t After his death bb son publijiM4 
some of his writings under the title of Varia 
ipera mathetuatica ; [^ and in this qpUection is Wr 

^ Open Tam^ p. S0&. 

f 1 know the year from his Eloge n^ the Joumai des SfaiiqHSf 
1665, Fevr. to which the son prefixed a list pf his ffUjti^jr*s vor^ 
which he published. 

] Varia opera mathematica {>. Petri de Fiernwt, «oiifitciris TcK 
losani. Acoesserunt qu^edam eju^^in epistpbe. XqIorp jfi7Q$ Si^ 

pages folio. 
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serted his short treatise on the kydroscopium,* 
from which I have extracted the following ex- 
planation. 

It is impossible, says he, that the hydroscopium 
could be the level or chorobales of Vitruvius, for 
the lines on the latter were perpendicular to the ho- 
riBOn, whereas the lines on the former were parallel 
t0 it. The hydroscopium was undoubtedly a hy- 
drometer of the simplest construction. The tube 
may be made of copper, and open at the top ; but 
at the other end, which, when used, is the lowest, 
it must terminate with a cotie, the base of which is 
soldered to that of the tube. Lengthwise, along 
^ tube, are drawn two lines, which are inter- 
sected by others, and the more numerous these 
division! are, the inslfumcnt will be so much more 
corfect. When placed in water, it sinks to a certain 
depth, which will be marked by the cross lines, 
ftftd which will be greater in proportion to the 
Hghtness of the water. f A figure, which is added, J 
UtUEtmteS this explanation more thtn was neces- 
sary. Whenacommon friend of Fermatand Petau 
showed it to the latter, be cotieidered it to be so 

• It was made ktxtwii by «n <xuaet aho in ihe Jmh-mI de* Sfa- 

*am, 1679, Jan. 

t Fcrmat here remarlLB, that prnn), -which the editor wished to 
change, ought to be retained, but that it should not be tiaiulated bf 
tibramentum but momenlum. In a mechanical sense it signifies tha 
ti^eighi; aftd oa this account the b«ks of Archimedes de (e^Nrpon- 
derantibtii are called .ffsf^inn.upi. 

{ This may be found also in the Journal del S[atta<H. 
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jdst, that he wished to have an Opportanity of iiir 
troduchtg it in a new edition. , . t 

Mersenne, on the other hand, entertains some- 
doubt* respecting this instroment, though he does 
not mdition Fermaty with whom he was well ae* 
qomnted; for in the dispute which the latter had^ 
with Descartes,' Mersenne was tlie bearer of tiift 
letters that passed between them, as we Ifcahi ftbat 
the Life of Descartes, by Baillet.t His ob^ctiof^ 
however are of little weight. Why :should Synesius^' 
asks Mersenne, consider himself unfortunate, be-: 
cause he had not a hydrometer ?— 'It may beher^ 
replied,' that he was in an infirm state, and Chab 
the physicians seem to have ordered trim to drinfa 
no water but what was pure and light We 'know, 
that in former times, when so many artificial 
liquors were not in use, people were accuUomedv 
more than at present, to good water. We read ia 
the works of the ancient f^ysicians, such as Galea 
flind Celsus, :{: directions how to examine the lights 
ness and purity of water. He might have tried it,, 
says Mersenne, with a common balance. He in* 
deed might, but not so con veniently. ThatSynesius 
was in a bad state of health is appareutfrom several 
of his letters ; otherwise one might say that in a 

* In Cogitata physlco-mathrmatica. Parisiis 1644^ 4to. and in 
Phaiiomena hydraulica, p. 209. 

t La vie de M. Des Cartes. Redaite en abreg^. Piiris 1693^ 
8vo. p. U8« 

\ Lib. ii. cap. 18- p 100. 
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letter many expressions may be only Jocular, re- 
specting some circumstance known to the friend to 
wluni one writes ; and tliat every expression is not 
to be taken according to its literal meaning. One 
might confess also, without weakening a received 
explanation, that one does not know to what Sy- 
nesius alludes in the first line of his letter. But 
^vea if we allow that the instrument was not a hy- 
drometer, but a water-clock, or a level ; it may be 
asked how the want of these could make him un- 
fortunate. Mersenne thinks farther, that the cone, 
added to the end of the tube, would have been un- 
necessary in an liydrometer ; hut it serves to keep 
the instrument with more case in a perpendicular 
direction in the water.* Such is the opinion of 
U. Klugel, whom I shall soon have occasion to 
quote. 

For the explanation of Fermat one may pro- 
duce a still stronger testiaiony, with which he 
seems not to have been acquainted. It can be 
proved that this instrument was used in the next, 
or at least in the sixlh century. Of that period 
we have a Latin poein on weights and measures, 
which contains a very just descri[)lion of an Jiy- 
drometcr. The author, In manuscripts, is called 

• As I donol know whether T understand ihia objection perlectly, 
I shall here add h'u on-n n-orda ; Nan video, cur bacyilii aupcrficieia 
auperlorem fono voluerit oblurari, cum batiig cylindri superior ex 
endem ac c)>lindni9 ipsemateria-suificiat, niii funan in coni reitice 
plnnuU qucdam ad nqitc librtiinentiini adJJu fuerit. 
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sometimes JRritcianus, and wauHjaifB^ Miemulm 
FamuKS P^itamon ; but we know, Ahobi fmottji 
wfaieh do not bekxig to this sobjeety tfaatdwfiinier 
was bis real Bame. T\ve penons«f 4fatfta«De«n 
kaown at present. The ^ae, TbeodMo Frlsciaii^ 
vuts ft physician, and lived in the tittie ef <be ^ib* 
peror Valenttnian, towards the end 49f the fewdi 
century. As more physicians hafe written ea 
weights and measiAreSi with which k « indispensa- 
bly necessary they should be aeqnaintedy one migbt 
conjectttre that diis Priscian was the «uther-of 'ftt 
afbove poem. The rest of his writings, however, 
sdU -preserved, are in so coarse and lieavj^ « st^ 
that one can scarcely ascribe to him «-wwk wUdi 
is far from being ill written ; especially as -it ^ -no 
where said that he was a poet With mtadi more- 
probability may we consider as the author iSbft 
well-known grammarian Priscian, who died-aibout 
the year 528. 

This poem has been often printed, -and* not tm- 
frequently at the end of Q. Serem Smrnrnd Oe 
intdkina pracepta. The best edrtion 48 ^at in- 
serted by Wernsdorf in the fifth part ef ^Ibe first 
volume of his Poet a minwres^'\ where «i ^account 
may he found of the other editions . 

Be the author who he naayi this onuch is eyidont, 
that he was acquainted with the hydrometer of 

• Haller, Biblioth. botan. i. p. 151. 
t Pagctas and p.t4S. 



*S!frittiu3, tnd hn deambed it ia « very tdear 

'^ Fluids,'' •says bc^ "^ttre diiereiit in y/m^at, «8 
ly be proved by tbe i^pecific gmvity of oil and 

^ t shall here insert the whole passage : 

% llluil pnsterea tecum cohiheit tnenxento^ 

THnitmli |xHMtB Yuibs'sciryafe n^uorc^. 

Vmm lihne* ut mcniokaDt^ bcsfcn texisriai «ldet» 

*Sea pnios pendas ktticos^ «eu dona LysL 

Addunt semissem librae lab^itis olivi, 

^Mnmnn^uefenint'xtaellb sdperesse'bnibrt. 

Hbbc taUKti aneflulfaciU sunttettditt'iMlns ; 

Namque nee erzanteS undb labentibua amnesy 

Nee mersi puteis ladces^ aut fonte pelrenni 

')^fatiMites«i()a[!r'piMiavishib«nt: nxsn deoique vina, 

iOulifeaiipi4i<?#tltomtyarvet>utadle toletp ; 

^Qitod tihi aufifamica-pi^ipptittn est d^presdeie Musa. 

Ducitor argenti, tenuive ex aere^ cylindrus 

QaahtOin'inUir'nbdds'rra'^ prodtlcit arundo, 

"Oai^cotio int ew iis to ttitoo ffon iidai|^iatatur, 

tKe^l9tosxsed«4y 'fiHus^<s«ipematet undis ; 
Lintaque a summo tenuis desocndit ad ima, 

^Dfeieta su|ferficie } ' tot quteque in frusta secatUr* 

'^3idU>t*i^pll»{;i»rk Mt argiAd terisw cylMndms. 
H«C0OJtteqiiei»polcSi puidiiS'fpeelafe.tiqvonij 
Naoi' si tenuis erit,- me^ori merg^tor unda ; 
Sin gravior^ phires modules superesse notabis. 

" Atit si ta n ft rf fwkm'- lrf deis'sumatUT utrfau q u e^ 
f^xtdcK^-pnaAafait giavio]^; »si pviidtiiiscoani 
Conveniuat, tunc m^or eritj quae*tenuior unda est. 
4|2uod si ter septem numeros texisse cylindci 
Hos vidtas htfctev illos oeplsser ter oeto, 
fUisidmbnui g^oifsceans.poBdoB incssei 
Scd reiert equi tantum confeire ^iquoris, 
Ut gnvior superet drachma^ quantum ei(pullt undv 
'lUkisatitlftiJus, tterecis ptrrmvrsa cylindrL 

''^5T«#(fot/;.p. 510. 
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honey compared with that of pure water ;" and tiie 
given proportion agrees almost with that found by 
modern experiments. ^^This/' adds he, ^may 
be discovered by an instrument,'' which he thus 
describes : '* It consists of a thin metallic cylinder 
made of silver or copper, about as large as the 
joint of a reed between two knots, to the end of 
which is added a cone. This cone makes the 
lower end so heavy, that the instrument, .without 
sinking or floating on the surface, remains bus* 
pended perpendiculafly in the water. Length- 
wise, upon the cylinder, is drawn a line, which is 
divided by cross lines into as many parts as are 
equal to the weight of the instrument in scripla. • 
If placed in light fluids, more of the divisions will 
be covered than when put into h^vy fluids; or it 
sinks deeper into* those which are light than into 
those which are heavy. This difference of gravity 
may be found also,'' continues he, ^* by filling 
vessels of equal size with the fluids and weighing 
them ; for the heavier must then weigh most ; but 
when one takes an equal weight of two fluids, the 
lighter will occupy more space than the heavier. . 
If twenty-one divisions of the instniment are co- 
vered in uater, and twenty-four in oil, and if one 
take twenty-four ^cri]p/a of water, twenty-one ^cr/^p/d 
of oil only can be contained in the space occupied 
by the water.'* Such is the manner in which pro- . 
feasor Kluge) has conjectured the meaning of the 
author from hydiostatical principles ; though nei- 
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ther he nor Wernsdorf has ventured to give a 
literal translation of the words which ought to 
convey this explanation. But, however obscure 
they may be, it evidently appears that they allude 
to a hydrometer. 

This poem was once published together with 
Celsus De re medica, in \56S,* by Robert Coa- 
stantin, who died, at an advanced age, in 1605, 
and who added a few, but excellent, notes, which 
have been inserted by Wei-nsdorf in his edition. 
This Constantin seems to have known that the 
instrument of Priscian and the hydroacopium of 
Synesius were the same; and that they were used 
for determining the weight of fluids. He explains 
the use of them very properly; but is mistaken ia 
supposing the cone to have been of wood, though 
it served to render ihp lower part of the instru- 
ment heavier, as the poet himself says ; cui cono 
interius modko pars ima gravatur. I am almost 
induced to think that interius implies that addi- 
tional weight was given to the cone by throwing" 
some amall heavy bodies into it, through the 0|jen- 
ing above; and at present grains of leaden shot 
are employed for that purpose. It appears there- 
fore that the honour of having first given a good 
explanation of the before-quoted passage of Sy- 
nesius belongs rather to Constantin than to Fermat; 
but I can readily believe that the latter was notoc- 

" Lugduni, 1566. s™. 
TOL. III. 2 a 
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painted iv ith the observationB made tm it by tiie 
{<xvtitr.* Before I conclude the l»sfakry of tbia uh 
Mrument among the ancients^ I shall add two re^ 
tearkft further. It is evidently wrong whea one^ 
with Muschenbroek and others, whose opinioii I 
adopted before I engaged in this researdi^f oon- 
siders Hypatia as the inventress of tiie hydrometer* 
It was known at her time^ and was made at Alei* 
andria ; but it seems not to have been very com* 
mon, as Synesius wrote to Hypatia to procure hkn 

* Constantin refers to the word $apu\Kiw in his Dietloniiryf an^ 
as I cxfsected to find there further elaeiditton^ I oonsolted it. lUt 
first edition of his Greek Dictionary was^ at Conr. Gesoer nvft^ 

printed at Geneva in 1562. This I could not procure^ but the 
other, enlarged bj Francis Portus and others, Geneva l$Q2, t hMr 
iujiw before me. The word ffafuXkiw, to which the intbolr refeta» I 
cannot meet with, and the explanation given under Uftnutrmf wbicb 
is entirely different from that of the editor of Priscian, is as follows: 
clepsydrtB genus qua horte discemuntur, descriptum a Syneno. t 
suspect therefbrt that Constantin in 1556 was first led to a lAglk 
eomprehension of Synesius by the account of Prisoiao} aad tbatte 
referred to his Dictionary, printed four years before, without esA" 
mining whether the word had been there introduced. That referimce 
is consequently of no use. In the well-known Dictioftary of Bifeit^ 
however, printed in 167^ and 1577> in which that of rnnstaalia 
and other dictionaries are inserted entire, 1 find the word i6«fvXX<ti^ 
hydroscopii pars apud Syncsium, and under 63po0-xo)noy the explanation 
before mentioned. Besides these two editions, I am aequainteil 
with one of 1558 aad another of 1565.' All the four afo «» qfiem^ 
M^f^ricpetrina; but in the last two the word /8oefv^^lov does not occur. 
I have remarked this occasionally respecting a dictionary printed so 
often in the course of a few years. See Morhofii Polyhitt, torn. i. 
<p. S08. 

t In the fourth edition of my Technology, just published, p. 174* 
$ 15, 1. 
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paei flod . ev€Q thought it oecessary to ^ve her a 
ffescription of it. 

Those are mistakeQ likewisei who sdy that thb 
iastrcHneat was called also barjflMum* That word^ 
fig far as I have been able to learn, occurs only la 
%Desitis^ who expressly tells us that the smali 
beavy cone atone was oieant by it. In the same 
fliaaner hm it been understood by G>Dstantin. la 
the Dictionary of Basle it is said to be htfdro^copii 
pars ; and in Stephen's Dictionary it is explained 
by pondusculum, as well as in that of Ernest, 
where it is given as the diminutive of iaros. It 
fijl^ified therefore the heavy part of the hydrome* 
ter ofdy. 

It is equally erroneous when one says^ with 
jByfuscbenbroek and others, that those who among 
|he RoB^ans made it their employment to examine 
like fuaiity of water with the hydrometer, wei^ 
called iaryilista or imryniice. These words do not 
<»ecur ifi the works of the ancient Latin authors^ 
lM)r IB any of the coaopletest dictionaries. We 
fwd only the following passage in some editions 
^the Commentary of Servius upon Virgil : Scru-^ 
iatores et repertores aquarum (aquilices dicuntur) 
'iarmmlas ^verunt.* If these words were really 

* On Georg, I. lOQ. These worck are quoted by Bmmedcaant 
and iEgid. Menage in Juris civilis umcenUat, Fraacof. ec Lipt* 
ifiSO. Svo. p. 41S : but in the edition of Senrius, Venetiis 1560, fpl. 
t^n 61. a. which I have in my posseuion^ they are not to be foumiU 
The Commentary of Servius may, at present, be no furtlier necestoiy 
.Smt eupkiAHig Virigil^ but it dt0erv08 to be priutsd MM|e iDoit as 

S j; S 
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written by Servius, who lived in the fifth oenttiry, 
he either confounded the water-searchers, aquUkeip 
those who sought for springs, with those who ex- 
amined the nature of water when found, as tiie 
hydrometer was of no service to the former in their 
business, or both employments must at that time 
have been followed by the same people, and these 
must have acquired their name from a part only 
of one instrument they used, which is not at all 
probable. 

I think we may with certainty believe that the 
hydrometer was not known to Seneca, Pliny, or 
Galen, who died about the end of the second cen- 
tury. Were not this the case, it would certainly 
have been mentioned by the finft, where he speaks 
so minutely of the specific gravity of hard and 
fluid bodies ; * by the second, where he says that 
the weight of water was ascertained by a common 
balance ; f and by the last, where he gives direc- 
tions how to discover its lightness. Galen adds, 
that, in his time, a method had been invented of 
determming the quality of salt^ye by placing an 
egg in it, end observmg whether it floated*:}: Have 

completely and accurately as possible. It contains much useful in- 
fonnation, as well as hiany fragments of works now lost ; and on 
this account cannot well be entirely dispensed with. 

* Qttsest. nat. iii. 25. p. 790. 

t Hist. nat. xxxi. 3- sect. 23. p. 652: Quidam statiera judtcanft 
de saliibritatej frustrante diligentia, quando perranim est, ut levior 
tit aliqua. Atfien, ii. p. 46. Plutarcki Qucest. nat. 7. 

( De simplic. med. facultatibus, iv. SO. p. 6l. ed. Gesnerf. 
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we not reason to think that, on this occasion, the 
hydrometer must have occurred to him had it been 
then used ? 

But however well known it may have been in 
the fifth century, it seems that it was afterwards 
entirely forgotten, aod that, towards the end of 
the sixteenth, it was again, for the first time, re- 
vived or invented anew. To George Agricola it 
was scarcely known ; for where he speaks of the 
weigiit of different kinds of water, and particularly 
of that of salt springs,* he does not mention it. 
Constantin, however, who lived at the same time, 
must have been acquainted with it, else he could 
not have explained the before- mentioned passages 
of Synesius and Priscian. 

I am inclined to think that the first account of 
the hydrometer being again brought into use, must 
be found in the oldest German books on salt- 
works. It is, at any rate, certain that from these 
the modern philosophers became first acquainted 
with it. One of the earliest who has described it 
is the Jesuit Cabeus, who wrote about the year 



Quia et modum jam inveneninl/modetatam ad saliendum confi- 
cicadi salsuginem, si ovum in ca viileatur lutarc. Nam ubi eliam- 
nma sidit, ac nondum super salsuginls superdcieni innntat, ai^uosa 
jnagis est et dulcia ; graviter vero salsa, u^i lanta est salis copia In- 
^ita, ut ampUus li<|uari qui postea adjicituF nequeat. Ahtji xtu ^utjim 

hit' «it>i> kix^im tat. This passage occurs in the Greek editi' 
£asle, part li. p. 58. 49- 

* De iiatura eoium r^ux effluunt ex terra, lib, ii. p. iS4. 



I 



874 HisTOBT 07 iNTnrrioNs. 

1^4 ; ^ but he oonfes8iei8 tlmt he acqaired Mi iuH 
IbrmatioD from a Oertnan treatise by Tholden, 
unborn Kircher f calls a German ai^tist. He wae; 
bewever, not properly an artist He was a native 
ef Hesse ; a good chemist for his time ; and rai 
sided about the year 1600 or 1614 as overseer of 
the salt-works at Frankenhausen in Thuringia; 
His treatbe, which Cabeus had in his possessicm,' 
was entitled Tholden's Haligraphia^ printed at 
Leipsic in 1 603. Another edition, printed at tbi 
same place in 1613, is mentioned by Draudiusj 
but at present I have not been able to find it ; and 
ean say only from Cabeus and Leupold, that 
Tholden's hydrometer had* a weight suspended M 
it ; and that he speaks of the instrument not as • 
new but a well-known invention, and on that ac- 
count has described it only imperfectly. 

Kircher, whose works were generally read, seemi 
to have principally contributed towards making 
it publicly known; and Schott,;}: Sturm ^ and 
others, in their account of it, refer to his writings. 

• Philosophia experimentalis, sive Commentaria in Aristotelii 
Meteorolog. lib. ii. textus 26. quaest. 2, torn. ii. p. 158, b. Inveni 
hoc instnimentum positum a quodam Jo. Tholden, in libeHo Otu 
manice scripto de sale; sed aut auctor ille non intellexit catisam et 
formam inatrumenti, aut certe occultare Toluit, non vulgare, nee' 
publicum facere. 

+ Mundus subterraneus, vol. i. p. $54; and also Physutl^gim 
Kircheriana, Amstelod. 1680. fol. torn. i. p. fQ, 

X Cursus mathemat. p. 455. icon. 30. f. 469. 

§ Collegii experimentalis pars secunda. Norimbeigai 17 16. 4tQ. 
D. 58. 
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The artists at Nuremberg, who worked in glass, 
and who constructed a great many hydrometers 
which were every where sold, assisted in this tike- 
wise. One, above all, made by Michael Sigismund 
Jiack, was highly valued about the beginning 
of the last century, as we are told by J. Henry 
Muller,* professor at Altorf. Of this artist, often 
mentioned by Sturm and other philosophers, an 
account has been given by Doppelmayr.^ He died 
in 1724. 

Many improvements, or perhaps only altera- 
tions, have been made in this instrument iu latter 
times by a variety of artists. The task of collect- 
ing these completely, in chronological ordur, with 
explanations, I shall leave to others^; and only 
. mention a few of them. One of the first who 
endeavoured to adapt the hydrometer for deteri 
mining the specific gravity and purity of metals 
was Monconys.:]: Almost about the same period 
Cornelius Mayer and Mr. Boyle seem to have con- 
ceived the idea of facilitating the weighing of 
solid bodies by a weighing-scale added to the in- 
strument. The former affirms that tliis improve- 
ment was invented by him so early as the year 

• Dissertat. dc hydrODietro. Altorfi 1723. 4lo. p. g. 

t Page 27s. 

t In the third part, p. 3. of the letters printed with his Traceli, 
which addition seemB to have been made in ihe year iCS*. I quote 
the edition printed at Lyons l&ii and 1666, three volumeE in quarto, 
Jaurnai des voi/agEs dc Moncortys. 
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1668 ; * whereas Boyle did not make his known 
till 1675. f Besides these the following also are 
worthy of notice : Feuille,;}: Fahrenheit, Clarke,^ 
and Leutmann,|| whose improvements have been 
described by Wolf,^ Leupold,** Gresn^, ft 
Weigel, :|;t and otl\ers. 



LIGHTING OF STREETS. 

The lighting of streets, while it greatly contributes 
to ornament our principal cities, adds consider 
rably also to the convenience and security of the 
inhabitants. But, of whatever benefit it may b^ 

^ Nuovi ritrovamenti diTisi in due parte. Roma I696, fol. I 
ihall take this opportunity of observing that a good acoount of Mayer 
and of his works, which are scarce, may he found in SdieUtek Mat 
thematische hucherkunde, ii. p. 443. 

f Hydrostatica roedica, and in the Pbilosoph. transact. l675, 
N^. cx:v. p. 329, where an engraving is given of all the parts^ 
p. 340. 

X Journal des observations physiques et piathematiqu^ ^^ftrii 
1714, 4to. i. p. 16. 

§ Philosoph. transact. N®. ccclxxxiv. p. 140; and Numb, ccccxili. 

p. 277. 

II Commentarii Acad. Petropolit. v. p. 274. 

^ In his Versuchen. Halle 1737, 8vo. i. p. 556. 

•* Pars ii. Theatri statici universalis, sive Theatrum hydro- 
staticum. 

ft In his Dissertation mentioned in the first note to this article. 

XX C. £. W^eigel, Programma de historiaebaryliiorum rudimentis, 
Gryphiae 1785, 4to. 
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it is generally considered as a modern invention. 
Mr. St. Evremond says, " The invention of light- ! 
ing the streets of Paris, during the night, by a 
multitude of lamjis, deserves that the most dis- 
tant nations should go to see what neither the 
Greeks nor the Romans ever thought of for the 
police of their republics." This opinion appeal's 
to be well founded ; for I have never yet met 
with any information which proves that the streets 
of Rome were lighted. Some passages, indeed, 
in ancient autliors rather indicate the contrary ; 
and, according to my ideas, the Romans would 
not have considered the use of flambeaux and 
lanterns so rece.'^stiry, on their return from their 
nocturnal visits, as tliey seem to have done, had 
their streets been lighted ; though I will allow that 
the public lighting of the streets, in our cities, 
does not render links oi- lanterns altogether super- 1 
fluous. Whoever walked the streets of Rome, 
at night, without a lantern, was under the ne- 
cessity of creeping home in perfect darkness, and 
in great danger,* like Alexis in Athenasus. Weur- . 
sius endeavours to make it appear that the streets J 
of Rome were lighted ; and in support of this 
opinion quotes Ammianus Marcellinus, and the 
Ufe of Julius Ctesar in Suetonius ; but his argn- 

V Hoii multum edens, bibensque mnltum, protinus ' 

Duccdo, lucernam puer nec fert mlbii 
^rpo cadeiu pensp« pet nigras leiicbras. 

^ihen. Veipn. vi. 8. p. ss6. 
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snents to me are far from beuEig coaviociiig.'^ 
That Naples was not lighted, appears from the 
return, of Gito in the night^time^ mentioiied 1^ 
Petronius. f Some drcumstanoea, how^aver, ran 
lated by ancient authors make it probabki that 
Antioch, Rome and a few other cities had publie 
lanterns, if not in all the streets, at least in those 
which were most frequented. 

Lihanius, who Hired in the beginning of the 
fourth century, says in his Panegyric^ [^ where he 

* Joh. Meursit Opera, ex lecensione Jo^nqU I^ami* Flore^tii^ 
1745. fol. V. p. 634.'^The passages on which Meursius founds this 
idea are 9b follow: Adhibitis paueis clam'lerro raedncdt, vespefi 
per (abermts palabatur et comptta, quieritando Gnoco mtvanit, ciqim 
^rat impendio gnanis, quid de Cssare quisque seqtirelj^ et ooofi* 
denter agebat in urbe, ubi pemoctantium luminum claritudodieruqi 
solet imitari fulgorem. Ammian. Marceii, edit. Gronor. Leydeir 
l6d3» fol* p*^« I^in poit lolis occasiun, mulia « prcodxao pistibiQi 
ad vehiculum junctis, occultissimum iter modico oomitatu ^ngre«9us 
cst^ et cum luminibus extinctis decesisset Tia, diu errabundus tandem 
asd lucem duce reperto per angustissimo» tramites p^bus erasit 
SueL in Vit, JuU Cces» eap. xxxi. 

. t Neque fax ulla in prmidio erat« quae iter i4perirefc ^rraatibni*. 
nee silentium noctis jam mediae promittebat occurrentiu^n lum^a* 
Accedebat hue ebrietas et imprudentia locorum, etiam interdiu ob* 
s^ra. Itaque cum hora pene tota per omnes scrupos g^stroruitrquer 
eniinentium fragmenta traxissemus cruentos pedes, tandem fxi4icilt' 
acumine Gitouis sumus. Pet. cap* Ixxix. That the authQr h^ip. 
speaks of Naples I conclude from cap. Ixxxi. where the city is called 
Craca nrhs. Others, however, with less probability, are of opinioit- 
that Capua is meant. 

X Solis porro faoem ali» faces exeiptunt, quae iUam ^gyptiormn 
(in Minervae Saiticae festo) lueernarum accensionem longs superant. 
Hac una re tantum differt nox a die apud noa* nsBiirum vp^cit lucis : 
quod ad t>pifieia« certe^ et ttnicturas spectat, ex aequo procedit. 
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praises his native city Antioch, ^^ the Kght of the 
tan is succeeded by other lights; which are far sii* 
perior to the lamps lighted by the Egyptians oil 
the festival of Minerva of Sais« The night with 
us differs from the day only in the appearance cf 
the light : with regard to labour and employment 
every thing goes on well. Some work continually { 
but others laugh and amuse themselves with 8ing«» 
ing/t I cannot allow myself to imagine that the 
sophist here conbiders it as a subject of praise to 
his native city, that the inhabitants, after 8un*set, 
did not sit in darkness, but used lights to work by. 
It appears, therefore, that he alludes to the light* 
ing of the streets. 

In another passage, in the oration to Ellebi- 
ehus,* the same author tells us, that the ropes 
from which the lamps that ornamented the city 
were suspended, had been cut by some riotoui 
soldiers, not far from a bath. *^ Proceeding," says 
be, ^'to a l)ath, not far off, they cut with their 
swords the ropes from which were suspended 

t 

Quidam assidue et jugiter operaxitur manibus ; alii vcro molle rident 

et canticum laxantur. Km ttjv i^Xiou /^/UTraSa ^fiiery^ptg tTtpot hahyorrm 
rii* Ar/Mwrutn Xu^voxmo* ircipto9r$f (so reads OitMiovius instead of )rr^ 
•vrtg), xai $ievr]VO^«v ht ftovif iraf fifity vu| fifitpagj t^ tov ^turog ciSff. Llbailil 

Opera, Lutetis apud Morellum 1627. fol. ii. p. 387* 

* EXdovrc; tirt to irKT^aot^ov jSoXavcioiry xaXutm, w» (^q^rr^vro Td to ^wc f^ 
M/xri inrapsycvTOL jULoyeupais airtxoiFTQVy tuxvtwrig irt ^it tov «v rn ir4Kn nofflou 

rcuf otuTciw BwKr\ctfft virv)(wptty. Profecti ad Ticinum balneum, funes a 
qaibus appendebant ea quae lumen noctu praebebant, gladlis reset- 
derunt, quoniam oporteret omatum qui in civitate est suis concilia- 
buliscedere. In Ellehichum, p. 526, , ""' 
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the lamps that afforded light in the oigb't-tiiDe, to 
show that the ornaments of the ci^ ought to give 
way to them." This quotaticm indicates, at anjr 
rate, that there were lamps suspended from ropes 
near the baths and places of greatest rescMrt The 
following passage of Jerome, however, seems to 
make it probable, or rather certain, that the streets 
of Antioch were lighted. In the altercati(m be- 
tween a Luciferan and an Orthodox, he relates 
that an adherent of the schismatic Lucifer disputed, 
in the street, with a true believer, till the streets 
lirere lighted, when the listening crowd departed ; 
and that they then spat in each other's face, and 
retired.* 

In the elegant edition of the works of that father, 

by Dominicus Vallarsius, we have a short disserta- 

' tion on the time when this unmannerly dispute 

took place ; and the editor sho w^ that it happened, 

at Antioch, in the year STS.f 

Basilius the Great, in a letter to Martinianus, 
givmg an account of the miserable situation of hia 
native city Caesarea, ip Cappadocia,in theyear 371, 
says they had nights without lights (noctes non 
illustratas),X Most commentators explain this 

* Dum audientium circulum lumina jam in plateb accensa ioI<- 
▼erent, et inconditam disputationem nox interrumperetj consputa 
ihvicem facie recesserunt. 

f See the works of Jerome, studio et labore Dominict VaUanii^ 
Veronal 1735. fol. vol. ii. p. 170. 
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passage as if it meant that the lamps in the streets | 
bad not been lighted.* 

That the streets not only of Antioch, but also , 
of Edessa, in Syria, were lighted, in the fifth cen- 
tury, seems proved by a passage in the History of i 
Jesue Stylites. It is there expressly said, that Eu- 
logios, governor of Edessa, about the year 505, 
ordered lamps to be kept burning in the streets 
during the night ; and that he employed, for that 
purpose, a part of the oil which was before given 
to the churclies and monasteries. t 

With regard to the public lighting of whole 
cities on festivals, and particularly on joyful oc- 

• Valesiua informs us, in his obsetTaiions on Ammianus Mared- 
linus, that to denote public sorrow, on occasions of great misfortune, 
it was customary not to tight the streets ; and in proof of this asser- 
tion, he quotes a passage of Libanim, where it is said that the people 
of Aniioch, in order lo mitigate the anger of the emperor, bethought 
themselves of lighting citlier no lamps or a very small number. 
This passage of Libanius I cannot hndj but the words of Basiliui 
»re in vol. iii. p. i6q of the excellent edition of that father published 
by the Benedictines at Paris, in J 730, in folia. 

■t £ulogiua Edessce pr^efectus, acceptis ab Anastasio libris auii 
bis centum, extima urbis propu^nacula restaurat. Aqua^ ductus 
pneterea duos cxtruit. - - ■ ■ Collapsas quoque balncas cl prietorig 
;edes zdiRcat; aliieque prxterea asdificiLB Edessam exotnat, Petro 
etiam urbis epiacopo iibras auri viginti Anastasius mittit ad msnio- 
riim instauratiotiem. Utbicius eunuchus dcceni Iibras aiiri adjecil 
ad excilandum B. Marije teuiplum. Solebanl Etiessx prsefecti 
menauras olei sex mille et octingenias teinplia et inonastetiis distri- 
bucre. Eulogius vix ducentas singulis templis erogari jussit, reliquas 
ad publicum «rbia usum recondi; instiluitque, ut in porlicibus 
noclu lampades ardereni. jjiscniajii Bibtiutheca orUnkiHi. Roms: 
1719- fol. i. p,S3l. 
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JCMions^ which we qill jUifminationfl^ that {>riu:(|ee 
seems to be of great antiquity. Of th^ kind waft 
« paiticulsur festival of the Egyptians j'*^ during 
which lainpB were {>kced befoie all the houses 
.tfarooghoQt the country, and kept btirBiog the 
-whole ni^t f During that festival <tf the Jewi^ 
called festum enaBniommy the femst of the Dedih- 
^MtticQ of the Temple, which, according to comiiiett 
iipinion, was celebrated in Decemher, tad colli* 
timied eight days, a number of hunps were lighted 
before each of their houses, j: A ptissa^ in i£tf- 
cbylos shows that such illuminatiocis were, used 
«iso in Greece. At Rome, the fornm was lifted 
when games were exhibited in the night-time ; §k 
*and CaKgula, on a like occasion, caused the whole 
city tQ be lifted. [J As Cicero was returning 
liome late at night, after Catiline's conspiracy had 
been defeated, lamps and torches were Ughked in 
iJl the streets, in honour of tlmt great orator, ^ 
The emperor Constantine caused the whole dty of 
Constantinople to be illuminated with laiaps and 

• It was called by the Greeks Xuyyoxmx, 

, f Herodot. lib. ii. cap. 62. 

X £t accendere mos est in eis lumma tempore veitpla^ao^ «d 
ostium dotnorum. Gemara Baht/lonica, ad tit. Sabbath, c. il. p. 91. 

§ Romanis liidis forum ofim ornatum lucernis. Nonius, p. 20C 

II Scenicos ludos et assidue et varii geperis multiiariam fecit; 
quondam etiam et nocturnos acceosis tota urbe luminibus. SueL 
Vita Calig. c. 18. 

^ Plut. in Vita Ciceronis. 
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mx oaadlei on Efister eve. * The fathers of the 
first century frequently inveigh against the Cbuis- 
titos because, to please the heathens, they pftea 
iUumiciated their houses, on idolatrous festivals, in 
a tnore ekgant manner tnan they. This they con- 
didered as a species of idolatry .f That the houses 
of the ancients were illuminated on birth-days, by 
•ospending lamps from chains, is too well koowa 
to require any proof. :;2^ 

* SacraiB autem vigiliam in diumum splendorem convertebat, 
accensis tota urbe bereorum quibusdam columnis per eos quibcis id 
ifpt^is evat ^njcmcttim. Lanvpades quoque accensee cuncta passim 
liDda UhBttabant, adeo ut h«o fn^rsttoa vtgilia quovis vel splendidis* 
tixno die splendidior redderetut* Euseh. Pamphili. Lah. iv. de vitm 
Constantifti, cap. 22. Cant. 1720. fol. p. 637. Compare with die 
above Gti^g- Nnssktntetn Oral, ig, and Orat. t. p. 676, wkere tht 
Htfrtidr alludes to Ihe festival of Easter. I imagined that I shcni^ 
aaeet with some orders respecting illuminations in Constantine^'s 
book th ceremoniis aulas Syzantince; but I was not so fortunate at 
l6tlHd any. ftei^e says> hi his Annotations^ p. 93, a: De illuttit- 
ftjlttobibas eft igtiibiii Mtificialibus vetenun annotavi qoftdaoi ad 
9*361, uIh de hilariis triumpbalibus egi ; but these notes were im- 
portunately never printed. 

+ Plures jam invenies ethnicorum fores sine Incernls ct laurett 
Yfism Christianortim. Tertuilian, de idolotatria, cap. xv. p. bt$* 
See also his Apologet, cap. 35. p. 17S. In both places. La. Ceida 
quotes similar passages from other writers. In Concilio EliheriUtno^ 
cap. 37* it was decreed prohihendum etiam ne lucernas publice accent 
dant. See also Joh. Ciampini Vetera monumental in quihus musiva 
ifperu illustraniur. Romae I69O. 2 vol. fol. 1. p. 90. where, Qn a 
pieoe of mosaic work> said to be of the £rth century, some lamps aic 
itpresented hanging over a door. 

X J' Lipsii EUcta, lib. ii. cap. 3, m the edition of his worki^ 
Antwerp l637> 3 vol. fol. p. 234. Kippingii Antiquity Rom, Lugd. 
Bat. 1713. 8vo. p, I89. 
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Of modern cities, Paris, as far as I have been 
able to learn, was the first that followed the ex^ 
ample of the ancients by lighting its streets. As 
this city, in the beginning of the sixteenth century, 
was much infested with street robbers and inceo* 
diaries, the inhabitants were, from time to time^ 
ordered to keep lights burning, after nine in the . 
evening, before the windows of all the bouses 
which fronted the street. This order was bsued 
in the year 1524, and renewed in 1526 and 1553;* 
but in the month of October ISSS^JaUots were 
erected at the comers of the streets, or, when thu 
street was so long that it could not be lighted by 
one, three were erected in three different j>arts of 
it These lights had, in a certain measnre, a re*' 
semblance to those used in some mines; for we 
are told, in the Grand Vocabulaire^ Frangd$^'\ 
that Falot is a large vase filled with pitch, rosin, 
and other cojnbustibles, employed in the king's 
pal^.ce and houses of princes to light the courts. 
At that period there were in Paris 912 streets; 
so that the number of lights then used must havc^ 
been less than 2736. X 

In the month of November, the same year, 

* This order may be seen in that large and elegant work, entitled^ 
Hiitoire de la Ville de Paris, composee par D, Michel Felihien, 
reveue, augrnentie et mise h jour par D. Guy 'Alexis LoMneau, Paris 
17^5. Five large volumes in folio, with many plates. See rol. ii« 
PP- §*> J# 977f and vol. iv. pp. 648, 676, 764. 

t Paris 1770. X. p- 265. 

{ Felibien, iv. p. 785. 
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these lights were changed for lanterns of the like 
kind as those used at present* The lighting of 
the streets of Paris continued, however, for a long 
time to be very imperfect, till the abb6 Laudati, 
an Italian of the CarafFa family, conceived the 
idea of letting out torches and lanterns for hirie. 
In the month of March 1662, he obtained an ex- 
clusive privilege to this establishment for twenty 
years; and he undertook to erect, at certain 
places, not only in Paris, but also in other cities 
of the kingdom, booths or posts where any person 
might hire a link or lantern, or, on paying a cer- 
tain sum, might be attended through the streets 
by a mHn bearing a light. He was authorised to 
receive from every one who hired a lantern to a 
coach, five sous, for a quarter of an hour; and 
firorti every foot-passenger three sous. To prevent 
all disputes in regard to time, it was ordered that 
a regulated hour-glass should be carried $ilong with 
each lantern.f * 

In 1667, however, the lighting of the city of 
Paris was put on that footing on which it is at 
present. At the same time the police was greatly 
improved, and it afterw6,rds served as a pattern to 
most of the other cities in Europe. A flairs of 
judicature and those respecting the public police, 

* Felibien, iv. p. 786. The order says: que au lien des fallots 
ardens seront mises lanternes ardentes et allumantes. - - - 

f. Felibien, v. p. 191, where the order may be seen in which 
porte-lanternes and porte-flamheanx h louage are mentioned. 

VOL. III. 2 c 
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instead of being committed, %s hefote^ to one aia^ 
gistratei called the Lieulenani civil du precast de 
Paris^ were by a royal edict, of the moatb of 
March in the above year, divided betweea two 
persons. On^ of them, who had the management 
of judicial affairs, retained the old title; apd the 
otb^r, who superintended the police* had that of 
Lieuteftant du prevo^t de Paris pour la police, or 
Z^i^ulenofit general de police. The first lieutwant 
of police was Nichc^as de Reynie, a man whc^ ac- 
cordipg to the praises bestowed on Um by French 
writers, ft^rmed an epoch in the history of modecn 
police. In the History of Paris, so often alreadji 
quoted, he is called an eQlightened> upr^^ and 
vigilant magistrate, a3 zealous for the service of 
th^ king as for the good of the public^, and whci 
succeeded so well u\ this new office that we inay 
nay, adds the author, it is to him, more tbao to 
auy oth^r, that we are indebted for the good ordei 
which prevails at present in Paris* The irst \m^ 
ful regulation by which La Reynie rendered a ser- 
vice to the policQ, was that for improving the 
(guet) night watch, and the lighting of the streets^* 
I can 6nd uo complete account of the cha^iges he 
introduced ; but four years after, that is,, on the 
23d of May, l671,t an order was made that the 
lanterns every year should be lighted from the 

* See Code de la Police, par M. D., Uoisieoie edit. ParU 17<>1|« 
Svo. t. i. p. 2S8. 
t Felibiea, t. v. p. 2ia. 
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SOth of October till the end of March in the year 
following, and even during moon-liglit; because 
the latter was of little use in bad weather, and even 
in fine weather was not sufficient to light some of 
the most dangerous streets. 

Before this period the streets were lighted only 
during the four winter months; and on account 
of the numberless atrocities committeii in the 
night-time, when there were no lights, the Pari- 
sians offered to contribute as much money aa 
should be sufficient to defray the expense of keep- 
ing the lamps lighted throughout the whole winter. 
The lamps employed by La Reynie were, on ac- 
count of their likeness to a bucket, called lanternes 
u seau,* and succeeded those invented by one Hc- 
rault, called lanternes d cul-de-lampe. 

When De Sartines held the office of Lieutenant 
tie police, a premium was offered to M-hoever 
should discover tlie most advantageous means of 
improving the lighting of the streets ; and the 
Academy of Sciences vvere to decide on the dif- 
ferent plans that might be proposed. In conse- 
quence of this offer, a journeyman glazier, named 
Goujon, received a premium of 200 livres, and 
Messrs. Bailly, Le Roy, and Bourgeois de Cha- 
teaublanc 2000 livres. To the last- mentioned gen- 
tleman- ie ascribed the invention of the present re- 

• Die kun5t auf glas zii makn utid gUsarbeiMn zu verfertigwi; 
von L* Vteil. Ausdem Franwj*. Uberseiit. NQrnberg I7BO. 4to. 
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verbefating lamps, described by La Vieil, whidh 
were introduced in 1766.* 

In a small work, called an Essay on Lanterns, 
by a society of literary men, f which, though 
wTitten to ridicule antiquarian researches, and 
certain persons at Paris, contains some authentic 
information respecting the lighting of the streets, 
we afe told that reverberating lamps were invent- 
ed by an abb6 P. who, therefore, says the author 
humorously, is the second abbe who can boast 
of having enlightened the first city in the world. 
The superiority of these lamps cannot be denied ; 
but, besides their expense, they are attended with 
this disadvantage when they hang in the middle 
of the street, that they throw a shade over it/ so 
that one cannot be known by those who pass. In 
cities also where people walk principally in the 
middle of the streets, or where the streets arc 
broad, they are not very convenient, and they oc- 
casion a stoppage when it is necessary to clean 
them. 

In the year 1721, the lamps in Paris are said to 
have amounted to 5772; but in the Tableau flfe 
Paris, printed in 1760, the number is reckoned 
to be only 5694, and in the Curiosith de Paris, 
1771, tliey are stated to be 6232. 

In 1777 the road between Paris and Versailles, 

• Dictionnaire des origines, vi. p. 34. 

t Essai sur lea Laaterne»> par une society de gens de lettres. A 
Dole 1755. 
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which is about nine miles in length, was lighted at 
the yearly expense of 15000 livres by the same 
contractors who lighted Paris. The city of Nantes 
was lighted the same year; and in 1780 had 500 
lamps. Strasburgh began to be lighted in 1779- 

If what Afaitland says in his history" be true, 
that in the year 1414 an order was issued for 
hanging out lanterns to light the streets, and if 
that regulation was continued after the above pe- 
riod, which I very much doubt, then must it be 
allowed that London preceded Paris in this useful 
establisiiment. Maitland refers for his authority 
to Stow's Survey of London; but in the edition 
of that work published in 1633, I find only, where 
a list of the magistrates is given, the following 
information: " 1417 Major, Sir Henry Barton, 
skinner. This Henry Barton ordained lanthorns 
with lights, to bee hanged out on the winter even- 
ings, betwixt Hallontide and Candlemasse." No- 
thing more occurs in the new edition of Strype, 
published in 1720. 

In the year 1 668, when several regulations were 
made for improving the streets, the Londoners 
were reminded that they should hang out lanterns 
duly at the accustomed time.f In the year ]6i)0 
this order w^s renewed, and every housekeeper 

^.-* Hiatoiy of London. London 1756.5 vol. fol. i. p. 186. 

+ New Hialoiy of London, by John Noorthouck. Lond. I773. 
4to. p. 233: For the safety and peare of tlie city, all inhabitants 
were ordered to haag out candles didy at the acciisiomcd hour. 
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\f as required to hang out a light or lamp, every 
nighty as soon as it was dark, between Michaelmas 
and Lady-day; and to keep it burning till the 
hour of twelve at night. In the year 1716 it ^as 
ordained by an act of common council, that all 
house-keepers, whose houses fronted any street, 
lane, or public passage, should, in every dark 
night, that is, every night between the second night 
after every full moon till the seventh night after 
every new moon, set or hang out one or more 
lights, with sufficient cotton wicks, that should 
continue to bum from six o'clock at night till 
eleven o'clock of the same night, under the penalty 
of one shilling. All these regulations, however, 
seem to have been ineffectual, owing to bad ma- 
nagement The city was lighted by contract, and 
the contractors for liberty to light it were obliged 
to pay annually to the city the sum of six hundred 
pounds. Besides, the contractors received only 
six shillings per annum from eviery house*keeper 
whose rent exceeded ten pounds; and all persons 
who hung out a lantern and candle before their 
houses were exempted from paying towards the 
public lamps. The streets were lighted no more 
than one hundred ahd seventeen nights; and as 
this gave great opportunity to thieves and robbers 
to commit depredations in the night-time, the lord- 
mayor and comnTmi-<ouncil judged it proper, in 
the year 1736, to apply to parliament for power 
to enable them to light the streets of the city in a 
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better manner; and an act was accordingly passed, 
by which they were empowered to erect a suffi- 
cient number of such sort of glass lamps as they 
should judge proper, and to keep them burniog 
from the setting to the rising of the sun through- 
out the year.* Instead, therefore, of a thousand 
lamps, the number was now increased to 4G79; 
but as these even were not sufficient, several of 
the wards made a considerable augmentation, so 
that the whole could amount to no less than 50(K). 
This, however, was not the amount of all the 
lamps in London, but of those in what is properly 
called the city and liberties. As this division forms 
only a fifth part of London, Maitland reckons the 
whole number of public and private lamps to have 
been, even at that period, upwards of fifteen thou- 
sand. The time of lighting also, which before had 
been only 750 hours annually, was increased to 
five thousand. In our cities of Lower Saxony, 
the streets of which are not so dark as those of 
London, the lighting continues 1519 hours. 

In the year 1744, owing to the great number 
of robberies committed in the streets during the 
night, it was found necessary to apply for another 
act of parliament to regulate Still farther the light- 
ing of the city;'!' ^^ ^*- ^^^^ period this establish- 
ment was placed upon that footing on which it 
now stands. 

* MailUnd, i. p.£66. 
t Ibid. \.f.li*0. 
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The lamps of Losidony at present, are all of 
crystal glass ; each is furnished with three wicks ; 
and they are affixed to posts placed at the distance 
qf a certain number of paces from each other. 
They are lighted every day in the year at sun-set. 
Oxford-street alone is said to contain more lamps 
than all Paris. The roads, even, seven or eight 
miles round I^ndon are lighted by such lamps ; 
and as these roads from the city to different parts 
are very numerous, the lamps seen from a little 
distance, particularly in the county of Surrey, 
where a great many roads cross each other, have a 
beautiful and noble effect "^ Birmingham was light- 
ed, for the first time, in 1733, with 700 lamps.f 

It appears that the streets of Amsterdam were 

lighted by lanterns so early as 1669; for in the 

* 

i]fionth of February that year, the magistrates, who 
in 1665 had forbidden the use of torches, issued an 
order against destroying the lamp-posts, to which 
it was customary to fasten horses. J Tbis order, as 
well as the instructions given to the lamp-lighters^ 
in 1669, may be found in a work called the Privi- 

• The above account is taken from Mr. Archenholz {England 
und Italien, Leipzig 1785, 8vo. i. p. 141) -, but the information of 
this author, on account of his partiality for England, is very doubt- 
ful. Compare Nouvelies observations sur VAngleterre, par un 
vptjageur^y Paris 1779: though the author of this work also is not 
considered as altogether free from the same fault. 

+ Hutton's History of Birmingham, 1781, 8vo. p. 99. 

X Handvesten of te privilegien end octroyen de Stad Anistelredam. 
Tc Amstelredam 1748> fol. ii« p. 1047* 
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leges of the city of Amsterdam. The lanterns 
were not of glass, but of horn; for the laraph 
lighters were ordered, in their instructions, to wipe 
off every day the smoke of the train-oil which ad- 
hered to the horn of the lanterns. 

At the Hague an order was issued in the mopth 
of October 1553, that the inhabitants should place 
lights before their doors during dark nights; and 
afterwards small stone buildings were erected at 
the corners of the principal streets, in which lights 
were kept burning; but in the year 1678 lamps 
were fixed up in all the streets.* 

The streets of Copenhagen were first lighted by 
lamps in li^Sl; and on the l6ih of July 1683, 
new regulations were made, by which the plan 
was much improved, as well as that of the night- 
watch.f 

The streets of Rome are not yet lighted. Six- 
tus V was desirous to introduce this improvement 
in the police, but he met with insurrtiountable ob- 
stacles. In order however that the benefit of light- 
ing might be enjoyed in some measure, he ordered 
the number of the lights placed before the images 
of saints to be augmented.;]; De la Lande says, in 
his Travels, that Venice had been lighted for some 

• Beschryving van s'Graven-Hage; door Jacob de Riemer. la 
s'Graven-Hage 17d(), fol. ii. p. 265, 

i* Mr. Grebhardi in Algemeine welthistorie, xxxiii. p. 596. 

. } Lettres Rentes de Suisse, d*Italie, de Sicile et de Malthe; tJt 
1776—79. 
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years before the period when he wrote^ by SOOO 
lamps.* Messina^f and Palermo^ X ^^ ^^^^Jy ^^ 
both lighted. 

Madrid, which till lately was the dirtiest of all 
the capital cities of Europe, is at present as well 
lifted as London.^ Valencia in Spain was^ some 
years ago indebted for this improvement to Joa- 
chim Manuel Fos, then inspector of the manufiu:*^ 
tories.n Barcelona is lighted also.^ Lisbon how-^ 
ever has no lights. 

The streets of Philadelphia are lighted, and on 
each side there is a foot-pavement.** 

In the year 1672, the council of Hamburgh 
made a proposal to the citizens for lighting the 
streets. The year following this proposal was ac- 
cepted, but the lamps were not fixed up till two 
years after, that is to say in l675.tt 

• Voyage d'un Francois par Italie, torn. viii. p. I87. 

f Lettere del signor abate Domenico Sestini^ scritte dalla Sicilia e 
dalla Turchia. In Firenze. Four vol. l2mo. vol. i. SI6. 

X RiedeseU ReUe durch Siciliea and Oriechtnland. Zoricb 
1771, 8vo. 

§ See Twiss and Dalrymple's Travels. 

U Ucber Sitten, temperament^ alterthumer und die gerichtshofi 
SpanteDS. Aus dem Franftosischen. Lcipx. 17S1^ vol. Svo. k 
p. 85. 

^ Travels through Spain, by Henry Swinburne. London 1779^ 

4to. 

*• Burnaby*s Travels through North America. 

+t Von Griesheims Anmerkungen uber den tractat, die Stadt 
Hamburg, p. 223. Nucleus recessiium et contentwitn H&ttihurgen'' 
nvm; AU(ma 17O61 fol. art. lAghting. Sammlukg d^ H4mfmrgi'' 
8chen mandate, hefehle v. 5. ur. vol. i. p. 391 » and ii. p. 5S4> vrherA 
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In the year l679f Berlin bad advanced 30 fai* 
towards this improvementi that the inhabitants 
were obliged in turns to hang out a lantern with a 
light at every third house. In 16S2, the elector 
Frederick William caused lamp-posts with lamps 
to be erected, notwithstanding the opposition made 
by the inhabitants on account of the expense. la 
a petition which they presented in 1 680^ they stated 
that the lamps cost iOOO dollars, and that 3000 
were required yearly to keep them lighted. At 
present Berlin has 2354 lamps, which are kept 
lighted from September till May, and at the king s 
expense. Potsdam has 590.* 

Vienna began to be lighted in the year 1687. 
The lights were hung out in the evening on a sig-- 
nal given by the fire-bell. f In 1704, lamps were 
introduced ; but at first the light which they afford- 
ed was very imperfect, as the lamps burned badly, 
and because, to save the expense of lamp-lighters, 
every housekeeper was obliged daily to remove the 
empty lamps, to carry them to the lamp-office to 
be filled, and to light them again on a signal given 
with a bell. In 1776, the lamps, which before 
amounted to 2000, were increased to 3000, and a 
contract was entered into for lighting them at the 

may be found the rigid instructions given to the lamp-lighters and 
those who had the care of the lamps. 

* Nicolai Beschreibnng von Berlin und Potsdam* p. 308* 971, 

' t CodeK Atwtriaan. Vieiina 1704, fill. p. i f 4| and Svppfemoit, 
i. p. 993. 
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rate of 30,000 florins. These lamps were invented 
by counsellor Sonnenfels, and amount now to 
3445.* They are made of white glass, in a glo- 
bular form, and have a covering of tin plate, paint- 
ed red on the outside and polished wiUiin. They 
are supported by lamp-irons, fixed in the houses at 
the height of fifteen feet from the earth. Each 
lantern is only sixteen paces distant from the other, 
so that the streets are completely illuminated. 
They are kept lighted both summer and winter, 
whether the moon shines or not ; and this is more 
neces;sary at Vienna than any where else, on ac- 
count of the height of the houses and the narrow- 
ness and crookedness of the streets. , The lamp- 
lighters wear an uniform, and are under military 
discipline. In 1783, the yearly expense of the 
lamps was estimated at only 1 7,000 florins. j* 

Leipzig was lighted in 1702, and Dresden in 
1705.J: In 1766, the number of lamps at the 
latter amounted only to 728, for the lighting of 
which oil of rape-seed was employed. 

In Cassel the streets began to be lighted under 
the landgrave Charles, in 1 72 1 ; but as regulations 
were not made sufficient to support this improve- 
ment, it was at length dropped. It was however 

• Neueste beschreibung aller merkwurdigkeiten Wiens. Wien 
1779, Svo. p. 14. 
\ Nicolai Beschreibung einer reise, iii. p. 212, 214. 

X The regulations may be found in Codex Augusteus, i. p. iy2l, 
1727. See also Schmieders Policey von Sachsen, p. 315. 
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revived in, 1748,* and in 1778 the number of the 
lamps was increased to 1013, besides those at the 
landgrave's palace. 

Hanover was lighted in 1696,1 Halle in 1728, J 
and Gottingen in 1735. Brunswick since 1765 
has had 1565 lamps.§ Zurich has been lighted 
since 1778, but the lamps are very few in number^.|| 



NIGHT-WATCH. 

The establishment of those people who are obliged 
to keep watch in the streets of cities during the 
night, belongs to the oldest regulations of police. 
Such watchmen are mentioned in the Song of So- 
lomon, and they occur also in the book of Psalms.§ 

* Schminke, Beschreibung der residenz-stadt Cassel, 17^> 8vo. 
p. 329. 

i* Du Platy Situations-risse der chausseen der ChurAirsteatb. 
firunscbw. Luneb. Hanno\'er 1780, 4to. i. p. 71* 

X Von Dreyhaupts Beschreibung des Saalkreises, ii. p. 379* 

§ Brunschw. Intelligenz-BIatt^ 1785. HandbuchJUr kaufleute, 
17B4, p. 18. 

II Anth. Werdmuller> Memorabilia Tigurina^ oder MerkwQrdig* 
keiten der Stadt Zurich. 1780^ 4to. i. p. 350. • 

§ The watchmen that go about the city found me : to whom I 
•aid^ Saw ye him whom my soul loveth? Song of Solomon, chap. iii. 
ver. 3. The watchmen that went about the city found me, they 
smote me, they wounded mej the keepers of the walls took away 
my veil. Ibid. chap. v. ver. 7* Except the Lord build the house, 
they labour in vain that build it : except the Lord keep the city, the 
watchman watcheth but in vain. Psalm cxxvii. ver. 1. 
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Athens^ mnd other cities of Greece, had at least 
aentiiieb posted in various parts ; and some of the 
tkesmotheta were obliged to visit tbeni from time 
to time, in order to keep them to their doty.^ 
At Rome there were trmnmri nactumij cohortti 
vigiluttty &c.t 

The object of all these insstitutioDS seems to have 
been rather the prevention of fires than the guard- 
ing against nocturnal alarms or danger; though in 
the course of time attention was paid to these also. 
When Augustus wislied to strengthen the night- 
watch, for the purpose of suppressing nocturnal 
coBEMttotioQS., he ^ed as a pretext the apprebensioa 
«f fires only. % '^^ regulations respecting these 

* Tliey were called xw^itm^fot, bell-bearers or bellmen, because, 
whife going the rounds, they gave a signal with their belfs, which 
tile seQtinek were oMigei Imnc&tely ta auswei!. Ste the Sciio<« 
liasts on the Aves of Aristophanes, ver. 841, whose words have 
beea inserted by Yarinus ki hi» Dictionaiy, |^ 4§l . To the same 
class belong the vtpiTroXot rrif jroXiir ^oX«TTo»T«f in Pollux, viii, cap. 9w 
105, whese some however sead x^p^a^ Dio CaiBBiusy Kb. Kv. 4. 
p. 733, says : The watchoftsa m the dtiitMnt qvaalcrs of #i» ciqr 
)iave small belk, that dtey nay make u^fMJb lo eaeh •iber when 
thtty liMDk proper* '0« ra; awotiuoif Mxvoip ^tfhivffnrss, x«*8wvt#i|Pou«iy, 
iirutf ffrifiaiyttf a^iffti bir^ray fiovXn^wct Zmturrou. The bells thcreibre did 

not sor^ £or announcifigthe hoivB, as some ha»e iouigiaed- 
f See Crusii Commevi* de n§cie, capw 3, m S^Uemgre, Th€94mir* 

antiq. iL p. 836,. ami C. C%. Heuhmeh, Cow^ment. de paiiiia RomO' 

fwrum. G«itiogae \79^, ^lo. p. 54, 72. 

{ We read m Caselodorus the orders given to a^pra^ecias vigilwm^ 

CO his appointment. It was said to him: £ris securitas 8«po- 

caatkm, manimen dooaoram, totela clauatroruni, discuasor obsco^^ 

m, arbiter atlentaosas, cui fallere insidiantes fas est, et dedpeie 

glori{(. Var. vii. 7- 
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watchmen, and the discipline to whicli they were 
subjected, were almost t!ie same as those for night- 
sentinels in camps during the time of war; but it 
(toes not appear that the night-watchmen in cities 
were obliged to prove their presence and vigilance 
by singing, calling out, or by any otlier means. 
Signals were made by the patroles alone, with bells, 
when the watchmen wished to say any thing to each 
other. Singing by sentinels, in time of war, was 
customary, at least among some nations ; but in all 
probability that practice was not comraoD in the 
time of peace.* 

Calling out the hours seems to hare been first 
practised after the erection of city gates, and, in 
my opinion, to have taken its rise in Germany; 
though indeed it must be allowed that such a re- 
gulation would have been very useful in ancient 
Rome, where there were no clocks, and where 
people had nothing in their houses to announce 
the hours in the night-time. During the day, 
people could know the hours after water-clocks 
had been constructed at the public expense, and 
placed in open buildings erected in various parts of 
the city. The case seems to have been the same 
in Greece; and rich families kept particular ser- 
vants both male and female, whose business it was 

• The Persian lenrinels sung m this manner when they were 
Burprised in the city by the Romans. Ammianus Marcell. 
Obtruncarunt yigiles oranea, ex oiu moris gentici juslitiani felicilo- 
temqiie regis aui canoris tocibus extoUentes. — We te»d the 
jccnunt in Zorimui, iii. St. p. 308. 
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to announce to theiir masters and mistresses certkin 
periods of the day, as pointed out by the city 
docks. These servants consisted principally of 
boys and young girls, the latter being destined to 
attend on the ladies. It appears however, that in 
the course of time water-clocks were kept also in 
the palaces of the great: at any rate Trimalchio, 
the celebrated voluptuary, mentioned in Petronius, 
had one in his dining-room, and a servant stationed 
near it to proclaim the progress of the hours, that 
his master might know how much of his lifetime 
was spent; for he did not wish to lose a single 
moment without enjoying pleasure.* 

1 have not read every thing that has been writ* 
ten by others on the division of time among the 
ancients ; but after the researches I hav£^ made, 
I must confess that I do not know whether the 
hours were announced in the night-time to those 
who wished and had occasion to know them. 
There were then no clocks which struck the hours, 
as has been already said ; and as water- clocks 
were both scarce and expensive, they could not 
be procured by labouring people, to whom it was^ 
of most importance to be acquainted with the 
progress of time.f It would therefore have been 

* Trimalchio, lautissimus homo, horologium in triclinio, etbuc- 
cinatorem habet subornatum, uti subinde sciat, quantum dc vita per- 
diderit. Cap, xxvi. p. 62. 

+ That the sen^ants in many houses were wakened by the ringing 
of a bell, appears from what Lucian says in his treatise, De its qui 
mercede conducti in diviium familiis vivuni, cap. xxiv. p. 245^ and 




an useful and necessary regulation to have caused 
the watchmen in the streets to proclaim the hours, 
which they could have known from the public 
water-clocks, by blowing a horn^ or by calling 
out. 

It appears however, that people must have been 
soon led to such an institution, because the above 
methods had been long practised in war. The 
periods for mounting guard were determined by 
water-clocks ; at each watch a horn was blown, and 
every one could by this signal know the hour of 
the night;* but I have met with no proof that 

cap- Tcxsi. p. 254, edition of Deux- Poets, vol. iii. im xuimn •^xntrraf, 
ad tintinnabuli sonum surgens. It does not liowever follow, that, 
there were then striking or aUrm-clocks, as some have thence con- 
cluded. See Magiiii De iintinnabatis, cap. 6, in Sallengre, Tke- 
launu aafiquit. ii. p. 1 177. 

• Vegetiiia De re aiilit. iii. 8 : In qualuor partes ad clepaydram 
sunt dirisa: viglli:e, ut non apaplius qiiani uibus horis nocturnb ne> 
cesie sit vigilare. That Caesar had such clocks, may be concluded 
from the observation which he muke^ in his Commentaries, on the 
length of the day in the islands near Ireland : Nos nihil de eo per- 
cuDCtalionibus rcpetiebanius, nisi certis ex aqua mcnsuris, breviotes 
esse noctes, quam in conlinenie, videbamus. Maternus, in Ho' 
mischt aUeTthumer, iii. p. 47, endeavours to prove by whalSuelonius 
relates or Domitian, cap. 16, that this prince had in his palace nei- 
ther a sun-dial nor a water-clock. But what kind of a proof I Do- 
mitian asked what the liour was, and some one answered, the sixth. 
Such insignificant dxctu, pTohantia have been banished from phi- 
losophj' by the modems, and ought they not to be banished from ai 
tiqnitiea likewise i The of^en-quoled passage alui of Valenus Max- 
imiit, viii. 7, fi, proves nothing, unless we first adopt the amendment 
of Green. Carneades, it is said, was so engaged iii the study of phi< 
losophy, that he would have forgot bis meals bad not Melissa put 
him in mind of them. Green reads moniirix donesttca i but Va- 
VOL. III. 2 D 
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these regulations were established in cities during, 
the time of peace, though many modern writers 
have not hesitated to refer to the night-watch in 
cities what alludes only to nocturnal guards in the 
time, of war.* On the contrary, I am still more 
strongly inclined to think, that ancient Rome was 
entirely destitute of such a police establishment 
The bells borne by the night watchmen were used 
Goly by the patroles, as we are expressly told» or 
to give signals upon extraordinary occasions, auch 

lerius says* MelUse, qttam uxeris loco hahebat* See Gretmi Lih* 4e 
rusHcal, Roman, cap. Q, in Sallengre, Thesaurus antiq. Rom. i. 
p. 7S1. A passage likewue in Pliny's Epistles* iii. 1. p. 181 : Ulm 
JUra Mmei nundmim esi, does not properly prove that it aUmdfii In 
one of those boys who announced the hours. That such servant* 
however were kept, is evident from the undoubted testimony of 
various authors. Martial, viii. ep. 67 : Horas quinque poer nondmn 
tibi nunciat. Juven. Sat. x. 21 6. Seneca De bremi. viiof, c. 12. 
jtlciphron, Episi. lib. iii. p. 888: Theocares non prius occupat 
torum, nisi ei sewus accurrens indicat sextam esse. Still stroller it 
a passage of Sidom, Apolkn. ii. ep. 9. p. 180 : Ecoe et ab aichiBMi- 
giro adventans* qui tempus instare curandi corpora oommonciet» 
Quern quideni nuneium per spatia clepsydrarum hoiarum incrementa 
servantem probabat oompetenter. A passage in the thirteenth 
epistle of the same book, p. 138, belongs also to this subject: Cujni 
spatia vita sic custodiebantur, ut per horarum diqxnitaa ckpaydraa 
cxplicarentur. That there were maid-servants ibr announcing the 
hours is proved by Hesychius : wipftrpm j) rotpoyyiXXMira rv» ^lf«r tmc 
»txni/&iV0tif. ^ 

* To night-watching in the time of war the following passages 
allude : Proper t. iv. 4. 68 : £t jam quarta canit venturam bucciiift 
lucem. SiHus Ital. vii. 155: Mediam aomni cum buccina nocteoa 
divideret. Livius, vii. 35. p. 609 : Ubi secundae vigiliae boccinai 
datum signum esset. Seneca, Thy est. v. 798 ; Tertia misit hucciBH 
signum. 
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as tliat of a fire, or when any violence had been 
committed. Cicero, compariag the life of a civil 
with that of a military officer, says, " The former 
is awaked by the crowing of the cock, and the 
latter by Ibe sound of the trumpet." The former 
therefore had no other means of knowing the 
hours of the night but by attending to the noise 
made by that animal* An ancient poet says, 
that the cock is the trumpeter which awakens 
people in the time of peace, t The ancients indeed 
understood much better than the vulgar at present, 
who are already too much accustomed to clocks, 
how to determine the periods of the night by ob- 
serving the stars; but here I am speaking of ca- 
pital cities, and in these people are not very fond 
of quitting their beds to look at tUe-stars, which 
are not always to be seCn. 

Without entering into further researches react- 
ing watchmen among the ancient Greeks and Ro- 
mans, I shall prove, by such testimonies as I ant 
acquainted with, that the police establishment of 
which I speak, is more modern in our cities than 
<Hie might suppose. But I must except Peris; for 

* Vigitas III de Docte, ut luis coDauUoribus mpondens; Ulc ut 
•o, quo intendil, matuTe cum exercitQ perveniat. Tc gailoni 
ilium bacciaanin) cantus exsuscitat. Ctc. Oral, pro Sluntna, 
cf.SUi. 

t Heiniini tayi in h\» aoDotatiooB lo jSi7. Ilat. v'n. ISfi : Haas -, 
tubam (gallicinium) intdligit in FragmcDlig Ljricortun poeta ilia, 
qtu pacis terBpore galluni lolam tubam esse ait. That pitnge how- 
ever I tiare not been ablr lo find. 

ana 
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it appears that night-watching was established then;, 
as at Rome, in the commencement of its monarchy. 
De la Mare^ quotes the ordinances on thid sub- 
ject of Clothaire II, in the year 595, of Charle- 
magne, and of the following periods. At first the 
citizens were obliged to keep watch in turns, under 
the command of a miles gtietiy who was called 
also chevalier. The French writers remark on this 
circumstance, that the term guet^ which occurs in 
the oldest ordinances, was formed from the Get'^ 
man words rvache^ wachtj the guard, or watch ; 
and in like manner several other ancient German 
military terms^ such as bivouac^ landsquenet^ &c.t 
have been retained in the French language. Ia 
the course of time, when general tranquillity pre- 
vailed, a custom was gradually introduced of 
avoiding the duty of watching by paying a certain 
sum of money, until at length permanent C07wp«^i€5 
de guet were established in Paris, Lyons, Orleans, 
and afterwards in other cities. 

If I am not mistaken, the establishment of single 
watchmen, who go through the streets and call out 
the hours, is peculiar to Germany, and was copied 
only in modern times by our neighbours. The an- 
tiquity of it however I will not venture to deter- 

* Trait^ d« la police, vol. i. in the Index under the word Guet, 
f Bivouac, from the German beiwacht, is an additional night- 
guard during a siege, or when an army is encamped near the 
enemy. Lansquenets were German soldiers added by Charles VIII 
of France to his infantry, and who were continued in the French 
army till Francis I introduced his legions. Trans. 
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mine. At Berlin, the elector John George ap- 
pointed watchmen in the year 1588;* but in 
1677 there were none in that capital, and the city 
officers were obliged to call out the hours, f Moa- 
tagne, during his travels in 1580, thought the call- 
ing out of the night-watch in the German cities a 
very singular custom. "The watchmen," says he, 
" went about the hbuses in the night-time, not so 
much on account of thieves as on account of fires 
and other alarms. When the clocks struck, the 
one was obliged to call out aloud to the other, and 
to ask what it was o'clock, and then to wish him a 
good night." J This circumstance he remarks also 
when speaking of Inspruck. Mabiilon likewise, 
who made a literary tour through Germany, de- 
scribes callingout the hours as a practice altogether 
peculiar to that country .§ 

The horn of our watchmen seems to be the 
buccina oi the ancients, which, as we know, was at 

" Nicolai Beschreibung von Berlin, i. p 38. 

t Ibid. p. 49. 

t Reisen. Halle 1777, 3 vol. Svo. i. p, I72 and 237. 

§ Mura! primum observflvimus, quod in omnibus fermo Ger- 
manise locis observ.-itur, at uniii famulonim propter incendii peri7 
culum nociQ excubias agat, et singulis ab ignitegio horis, id cat ab 
hora octava in hyeme, nona in asataie, qusedam verba variia in locis 
proclamet, ut ae vigilem probet. Audite quid dicturus aim, ioquit 
ille in seslate hora nana, insonal hora nona, EKtinguite lumeu et 
ignein, ut noB Deus cum Maria tutetur. In aliis horla siguificaC, 
talem in»)nuisBe horam. Id fit, inquam, propter incendii peiiculwn^ 
qiiod in Germanice partibns maximum est, quoniam abietinis iiguii 
)ere omnia constant, ut eliam in plerisque locia pro tegulis sunt 
asseres abiegni. Iter Germamcum. Hamburgl 1717. 8vo. p. 26. 
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first an ox*s horn, thoo^ it wits ifterwiurds made 
of metal.* Rattles, which are im>6t proper for 
dties, as horns are for villages, seem to be of later 
inventioii.t The ctNumon form, ^^ Hear, my maa« 
ters, and let me tell you," b tery <AA. I am not 
the only person to whom this question has <x:eQrred, 
why it should not rather be ^ Ye people or citi*- 
eras." The chancellor ton Ludwig dedaoes it 
from the Romans, who, as he says» were more li^ 
beral with the word Master^ like oitr neighbours 
with Messieurs, than the old Germa|U ; ^ but the 
Roman watchmen did not call out, nor yet do the 
French at present If I may be allowed a co&«> 
jecture on so triflbg an object, I should say that 
the city senrants or beadles were tbe first persons 
appointed to call out tbe hours, as wag tbe case at 
Berlin. These therefore called out to their masters, 
and ^^ Our masters " is still the usual appellation 
given to the magistrates in old cities, particularly in 
the Empire, and in Swisserland. At Gottingen the 
ancient form was abolished in the year 1791> and 

* Lipsius De milit. Bom. iv, 10. p. 1^8. Bockart, Sierosoit, L 
p. 317 and 4S6. 

t From the name of this instrumentt called in some places of 
Gennany a ratel, arose the appellation of raiehoache^ which was 
established at Hambuig in 167I. In the Dutch language the words 
ratel, ratelaar, raielen, ratelmann, ratfUoagter (a ntght^watchman) 
are quite common. 

t Gelehrte anseig^o. HaUe 1743^ 4lo, i. p.48S. Tho imthor 
refers to Seneca^ epist. 3 : Quem nos obviiim» si nomoA mm luc- 
ourrit, doxainum TOcamus. 
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the watchmen call out now, " The clock lias struck 
ten, it is ten o'clock." 

Watchmen wlio were stationed on steeples by 
day as well as by night, and who, every time the 
clock struck, were obliged to give a proof of their 
vigilance by blowing a horn, seem to have been 
established on a permanent footing, first in Ger- 
many, and perhaps before watchmen in the streets. 
In England, there are none of these watchmen ; * 
and in general they are very rare beyond the boun* 
daries of Germany. That watchmen were posted 
on the tops of towers, in the earliest ages, to look 
out for the approach of an enemy, is well known, 
and has been sufficiently proved by Faber, my 
friend and former pupil. f In the times of feudal 
dissension, when one chief, if he called in any assist- 
ance, could often do a great deal of hurt to a large 
city, either by plundering and burning the suburbs 
and neighbouring villages, or by driving away the 
cattle of the citizens, and attacking single tra- 
vellers,:!; such precaution was more necessary than 
at present. The nobility therefore kept in their 
strong castles watchmen, stationed on towers ; and 
this practice prevailed in other countries besides 

• Physikal (Kconom. biblioth. v. p. S94. 

t Archxolc^ie der Hebraer. Halle 1773, 8to. 1. p. 181. 

X Those wlio have read ancient annaiisu tamt recollect many ii^- 
itatices of this kind ; but ai all evenis they may bt Tound by re- 
cutring to fan Falkeiistein's Hlslone ven Erfurt. 
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Ireland and Burgundy*. It appears by the laws 
of Wales, that a watchman with a horn was kept 
in the king's palace.f The German pnnces had 
in their castles, at any rate in the sixteenth century, 
tower- watchmen, who were obliged to blow a horn 
every morning and evening.:}; 

At first, the citizens themselves were obliged to 
keep watch in turns on the church-steeples^ as well 
as at the town-gates ; as may be seen in a police* 
ordinance of the city of £inbeck§ in the year 1573. 
It was the duty of these watchmen, especially 
where there were no town clocks, to announce 
certain periods, such as those of opening and shut*^ 
ting the city-gates. || The idea of giving orders 

' * This is proved by professor Fischer in Sitten der Europaer 
imfunftenjakrhunderte. Frankf. 1784, 8vo. p. 96. from the testi- 
mony of Richard Stanihurst in I)e rebus in Hibernia gestis, lib. i. 
p. 33, and from other works. 

+ Leges Walliae. Lond. 1730, fol. 
. t In Meiners and Spittlers Hisiorisches magaxin, i. p. 45, mention 
is made, in a letter of a landgrave, dated 156l, of a tower- watchman, 
vyho was obliged to blow his horn in the castle morning and even- 
ing. 

§ It may be found in Dasselische und Eimbeckische Ckronicoy 
dutch Lelznerum. Erfurt I696, fol. vol. vi. p. 106» The person 
whose turn it was to watch at the gates, was obliged to perform the 
duty himself, or to cause it to be performed by a sufficient young 
citizen. Those who attended to trade, and neglected the watch, paid 
for every omission one mark to the counciL The case was the same 
with the watch on the tower in the market-place. 

II Historisch-diplomatische abhandlung vom ursprung der stadt 
Rostock, p. 25, 63. 
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to these watchmen to attend not only to danger 
from the enemy but from fire also, and, after the 
introduction of public clocks, to prove their vigi- 
lance by making a signal with their horn, must have 
naturally occurred; and the utility of this regula- 
tion was so important that watchmen on steeples 
werp retained even when cities, by the prevalence 
of peace, had no occasion to be apprehensive of 
hostile incursions. 

After this period persons were appointed for the 
particular purpose of watching ; and small apart- 
ments were constructed for them in the steeples. 
At first they were allowed to have their wives with 
them; but this was sometimes prohibited, because 
a profanation of the church was apprehended. In 
most, if not in all, cities, the town-piper, or, as we 
sayatprescnt, town- musician wasappointed steeple- 
watchman i and lodgings were assigned to him in 
the steeple; but, in the course of time, as these 
were too high and too inconvenient, a house was 
given him near the church, and he was allowed to 
send one of his servants or domestics to keep watch 
in his stead. This is the case still at Gottingen. 
The city musician was called formerly the lietus- 
marin, which name is still retained here as well as at 
the Hartz, in Halle, and several other places; and 
the steeple in which he used to dwell and keep 
watch was called the hausmanns thurm* These 

•Stiebritz Auszug aus VonDrejhaii|«s Bcschreibungdes Saal- 
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establishments, however, were not general; and 
were not every where formed at a period equally 
early,* as will be shown by the proofs which I shall 
here adduce. 

If we can credit an Arabian author, whose Tra- 
vels were published by Renaudot, the Chinese 
were accustomed, so early as the ninth century, to 
have watchmen posted on towers, who announced 
the hours of the day as well as of the n^ht, by 
Itriking or beating upon a suspended board.''^ 
Marcus Paulus, who, in the thirteenth centuryi 
travelled through Tartary and China, confirms 
this account ; at least in regard to a city which 
he calls Quinsai, though he says that signals were 
g^ven only in cases of fire and disturbance.^ Such 

Crtyses. Halle 1773^ 8vo. ii. p. 44. Frisch, Teuisches^Worterlmch. 
jSeitfuchs, Siolhergische historie ; -Frankf. 1717, 4to. p. 59. Pttl- 
phu, Magdeburginhe gesMchte, 1702^ 4to. p. 360. Fufyiui, M&tst" 
htrgl'JQOt 4to. p. 33 and 37. In the Berlin polke ordinance of thd 
year 1580« which may he found in Kusters Alte u. n. Berlin, iii. 
p. 353> it was ordered that the raths^thurn oder hausmann, steeple- 
l^tchman or city musician, should attend at wedding^ with mttsi^ 
ht the accustomed pay, hut only till the hour of nine at night, i» 
order that he might then blow his horn on the steeple, and place the 
night-watch. 

* Anciennes relations des Indes et de la Chine. Paris 1718, Svo. 
p. "Sb, 192. The credibility Of these travels, which are highly wW* 
thy of attention, has been of late much confirmed in Notices dtt 
manuscrits du Rai, i. p. 157, as they were formerly in Memotres de 
TAcadhfiie des Inscriptions, xxxvii. p. 477. See also MeuseTs 
Bihlioth, histAu 2. p. II7. 

t De regionibus oriental, edit. Mulleri I67I, 4to. p. 120. Alge^ 
mmne historie der reisen, vii. p< 100. 
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boards are used in China even at present ; * and 
in Petersburg the watchmen who are stationed 
at single houses or in certain parts of the city, are 
accustomed to announce the hours by beating on 
a suspended plate of iron. Such boards are still 
used by the Christians in the Levant to assemble 
people to divine service, either because they dare 
not ring bells or.are unable to purchase them. 
The former is related by Tournefort of the inha- 
bitants of the Grecian islands, )■ and the latter fay 
Chardin of the Mingrelians. X The like means 
were employed in monasteries, at the earliest pe- 
riods, to give notice of the hours of prayer, and to 



* Martini Altai Sineni. p. !?■ MatchM or links, to nbich lii- 

Tums are sotneLimes added, are employed in China to point out the 
hoiira i and these are announced by watchmen placed on towers, 
who beat a drum. SeeA!grmeinehistoTiederTeistn,vi,f. 2B9, SgO. 
Krrwipjer'a GfscMchte und beschreibiiTtg voa Japan, ii p. 28, or the 
French translation Huloire de Japan, Amstetdam 1738. lemo. ii. 
p. 115, where the mention of matches is omitted. Thunberg' t Reia 
uli Eriropa, Africa, Asia, iii. p. 99 : " Time is measured here not 
by clocks or hour-glasses, but by burning matches, which arc pliited 
lilie lopes, and have knots on them. When the match burns to a 
knot, which marks a particular lapse of time, the hour la announced, 
during ihe day, by a certain number of strokes on the bells in the 
temples ; and in the night by watchmen who go round and give a 
like signal with two pieces of board, which they knock against each 
«her." 

t Voyage du Levant, i. p. 45, where a figure is givea of theinstru- 
meni, which itill retains the ancient names eaplained b; Retake 

r^figvTfvr and ffij/iffyniffiy. 

X Voyages, eiiiiina of Rouen, ISmo. i> p, ISO. 



1 



I 



418 HISTORY OF INVENTIONS. 

awaken the mooks.* Mahomet, who in his form 
of worship borrowed many things from the Chris- 
tians of Syria and Arabia, adopted the same me- 
thod of assembling the people to prayers; but 
when he remarked that it appeared to his followers 
to savour too much of Christianity, he again intro- 
duced the practice of calling out 

The 8teeple*watchmen in Germany are often 
mentioned in the fourteenth and fifteenth century. 
In the year 1 35 1 , when the council of Erfurt re* 
newed that police ordinance which was called the 
zuchtbrief, letter of discipline, because it kept the 
people in proper subjection, it was ordered, besides 
other regulations in regard to fire, that two watch- 
men should be posted on every steeplcf A 
watchman of this kind was appoidted at Merse- 
burg;]: and Leisnig so early as the year 1400.§ In 
the beginning ofthe seventeenth century the town- 
piper of Leisnig lived still in apartments in the 
steeple. In the year 1563, a church-steeple was 
erected in that place, and an apartment built in it 

A great deal of important information, which is as yet too little 
known, has been collected on this subject by Reiske, on Constantini 
Lib. de ceremoniis aul^ ByzanU ii. p. 74. 

f Von Falkensteins Historic von Erfurt. Erfurt 1739» 2 vol. 4to* 
i. p. 249. 

X Vulpius, Geschichte der Stadt Marseburg. Quedlinbarg, 1700^ 
4to. p. 37- 

§' Kamprads Leisni^er chronika. Lebnig 1753, 4to. p. 39O. 
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for a permanent watchman, who was obliged to 
announce the hours every time the clock struck.* 

In the fifteenth century the city of Ulm kept 
permanent watchmen in many of the steeples.-f^ 
In the year 1452 a bell was suspended in the tower 
of the cathedral of Franckfort on the Mayn, which 
was to be rung in times of feudal alarm, and all 
the watchmen on the steeples were then to blow 
their horns and hoist their banners.^j: In the year 
1476, a room for the watchman was constructed 
in the steeple of the church of St. Nicholas,^ In 
the year 1509, watchmen were kept both on the 
watch-towers and steeples, who gave notice by 
firing a musket when strangers approached. The 
watchman on the tower of the cathedral imme- 
diately announced, by blowing a trumpet, whether 
the strangers were on foot or on horseback ; and 
at the same time hung out a red fla^ towards the 
quarter in which he observed them advancing. 
The same watchman was obliged, likewise, to blow 
his horn on an alarm of fire ; and that these people 
might be vigilant day and night, both in winter and 
summer, the council supplied them with fur- cloaks, 

' K^mprads Lcbnigker chroDica, p. 5^0, 583. 

t la turri Beatie Virginia sunt auniper duo custodes, qui maneet 
vespers tubis concrepant. Ante paticos annoi habebani uxores se- 
cum siipeiius ; fled Plebanus modernus ejecit feminas propter ecclesuB 
emunilatem setvandam. l-'elb: Fabei- in Berum Suevie. teriptor. 
Ulniffi 1787. fi>l. p. 79. a. p. ae. b. 

J Von LeMners Chronioa von Frankf, i. p- 369. 

§ Ibid. i. p. 30- 
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seven of which, in the above-mentioned year, wer^ 
purchased for ten florins and a half.^ 

In the year 1496, the large clock was put up in 
the steeple of Oettingen, and a person appoint^ 
to keep watch on itf In 1580^ Montagne was 
much surprised to find on the steeple at Constance 
a man who kept watch there continually ; and who^ 
on no account, was permitted to come down from 
his station.:}; 



LEAF-SKELETONS. 

Plants, as well as animals, are organised bQ« 
dies, and like them their parts may be dissected, 
and decomposed by art ; but the anatomy of the 
former has not been cultivated so long and with so 
much zeal and success as that of animals. Some 
naturalists, about the beginning of the last century^ 
first began to make it an object of attention, to 
compare the structure of plants with that of ani- 
mals ; and for that purpose to employ the micro- 
scope. Among these, two distinguished themselves 

* Von Lersners Chrcmica von Frankf. i« p. 374. 

f This is related in the Oettingisehes Geschichts-almMnach, p. J, 
on the authority of an account In the parish-book» of Oettingen, 
said to be extracted from an ancient chronicle of that tort n. Tf» 
author of this almanack^ which is now little knoMOi, was^ as I h«fe 
been told^ Schablen, superintendant at Oettingen. I have the editioB' 
of 1783, with the calendar. It consists of 833 pages in octavo. 

X Reise, i. p. 180. 
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in a particular mannei' : Marcellus Malpighi,* an 
Italian; and Nehemiah Grew,! an Englisliman ; 
who both undertook almost the same experiments 
and made them known at the same time ; so that 
it is impossible to determine which of them was 
the earliest. It appears, however, that Grew pub- 
lished some of his observations a little sooner ; but 
Malpighi was prior in making his known in a 
complete manner. But even allowing that the one 
had received hints of the processes of the other, 
they are both entitled to praise that each mads 
experiments of his own, and from these prepareci 
figures, which are always more correct the nearer 
they correspond with each other. 

Among the various helps towards acquiring a 
knowledge of the anatomy of plants, one of the 
principal is the art of reducing to skeletons leaves, 
fruit, and roots ; that is, of freeing tbem from their 
soft, tender, and pulpy substance, in such a man- 
ner, that one can survey alone their internal, harder 
vessels in their entire connexion. This may be 
done by exposing the leaves to decay for some 
time soaked in water, by which means the softer 
parts will be dissolved, or at least separated from 
the internal harder parts, so that one, by carefully 
wiping, pressing, and rinsing them, can obtain the 
latter alone perfectly entire. One will possesi 



1 



* Haller'i Blblioth. botan. i 

t Ibid. p. ses. 
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a tissue composed of innumerable woody thread!^ 
or filaments, which, in p, multiplicity of ways, run 
through and intersect each other. By sufficient 
practice and caution one may detach, from each 
side of a leaf, a very thin covering, between which 
lies a delicate web of exceedingly tender vessels. 
These form a woody net, between the meshes of 
which fine glandules are distributed. This net is 
double, or, at least, can be divided lengthwise into 
halves, between which may be observed a substance 
that appears as it were to be the marrow of the 
plant Persons who are expert often succeed so 
for, with many leaves, as to separate the external 
covering, on both sides, from the woody net, and 
' to split the latter into two, so that the whole leaf 
seems to be divided into four. 

One might conjecture that this method of re- 
ducing leaves to skeletons must have been long 
known, as one frequently finds in ponds leaves 
which have dropped from the neighbouring trees, 
and which by decomposition, without the assistance 
of art, have been converted into such a woody net, 
quite j)erfect and entire. It is however certain, 
that a naturalist about the year 1645 first con- 
ceived the idea of employing decomposition for the 
purpose of making leaf- skeletons, and of assisting 
it by ingenious operations of art. 

This naturalist, Marcus Aurelius Severinus, pro- 
fessor of anatomy and surgery at Naples, was born 



L 
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in 1580, and died of the plague in l6j6.* In his 
Zoolomia DemocritcEa, printed in 1 645, he gave tiie 
figure, with a description of a leaf of the Jicus 
cpuntia reduced to a skeleton. Of the particular 
process employed to prepare this leat^ the figure of 
whicii is very coarse and indistinct, iie gives no 
account. He says only that the soft substance 
was so dissolved that the vessels or nerves alone 
remained ; and that he had been equally success- 
ful with a leaf of the palni-tree-f A piece of a 
leaf of the like kind lie sent, by Thomas Bartholin, 
to Olaus Wormius, who caused it to be engraved 
on copper, in a much neatur manner, without say- 
ing any thing of the method in which it had been 
prepared. ;|; The process Severin kept secret; 
but he communicated it to Bartholin, in a letter, 
on the 25th of February, 1645, on condition that 

• Haller'a Bibliolh. anatom. i. p. 3(i7, "here be is called. inipra< 
perly, professor ofaiialomy and botany. 

f This book was printed at Nuremberg, in quarlo, under the in- 
spection of J- George Volkamer, who became acqiiajnled with tlie 
author during bin travels, and had obtained from him the manuscript, 
ill order that it nii(;lit be published. The following paeaage occurs, 
p. 63 : £ fuliis mihi, quod admiraiione dignissitnuni obtiglt, est fo- 
lium ficus opuntia;, resoiutuin parte carnosa, residuis tantummodo 
venis aut ncrvis, si sic vocandi sunt. In p. 65, the author says : Ita 
non disiimilis venarum vegetabilium, et senlienltum oitinttim usm 
est et fabrieatio, post banc piantamseciindacst opificio folium, (juixl 
primoribus interest foliis palmEe. Cameenim sua resnlutum rectis se- 
cundum corpus iiliria bc transversfa contextum est sic, ut stamiita 
dupUcia linteorum pannorum referal , 

t Museum Wormianiim. l.i-crl B;it. 1(J5S. fni.p. t4g. 
VOL, iir. 9 E 
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be would not disclose it lo toy \^eJ^ At tbtft 
t^riod^ however, it eitited rety MXt\6 Mt(&ttlk^ ; 
fttid wfts 80bil ibrgotteA, IhOii^ in tbe jtsjt V6B^ 
one Gabriel Giauder ittade known thai b6 IimI 
redtfcteti vine-leaves, ttife <ialy* Of thfe winti^ di«r- 
ry, and a toot of iiemlocky 1» A het ofr ttsi^uid !by 
burying them in sand dutiing th6 beik of stMMMt*, 
and hanjging them up some teehths IM the o^n aUr 
tftl they wteie completely diied.t 

Thils art was consideiied to be ef tench inore Hig^ 
portante when it was again revived by the weft- 
tnown Dutchman, FrederSek Ruys<?h. iThA h*it*- 
ralist found metlt^ to conduct all his ^ndertttlintgb 
and labours in such a toa'nner, as to excite gitM 
wonder ; bnt We must allow Mm the merit df hav- 
ing brought the greater part of thetia to a d^refe'ef 
Jjerfection which* no one had attained b^re. By 
the anatomy of animals, in which he was eminently 
skilled, he was led to the dissection of plants ^ amd 
as it seemed impossible to fill their tender vessel!^ 

* Bartholtni Epbtolarum medicinal, centuria i. Hage Oom. 
1740^ 8vo. p. S69. The following are the words of Severing who 
seems^ indeed, not to have been able to express himself in a Teiy 
clear manner : Verum me ineptum ! quid preterrerani opuntii folfi 
reaolutionem artiircioaam ? Parabitur haec porro simplici tabefiictu 
perafFusam uberem aquam, tamdracomplexuram^dumiibrisiignea 
duritie vestibilibus omnis exsolvatur carnea portio. Quse tifbi ars ad 
analyses plerasque felici soli servator, null! praeterquam Achati reve- 
landa. Fuit huic fabricse opificium divinum in Dendranatome meat 
parva, apud Zootomiam, enarratum. 

t Ephemerid. Nai. Curios, dec. 9. an. 4. p. SSii. 
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Kke tboee 6f miimals, with a coloured solid sub-^ 
stence,* he fell upon a method of separating the 
hard parts fr<nn the soft, and of preserving them 
in that manner. 

For this purpose, be first tried a method which 
he had emplo^, with uncommon success, in re* 
gard to the parts of animals. He covered the 
leaves and frait with iosects, which ate up the soft 
or pulpy paxts, and left only those that were hard* 
But however well these insects, which he called his 
little assistants, may have executed their task, tkey 
cUd not abstain altogether from the solid parts, so 
that they never produced a complete skeleton. 
He dismissed them, therefore, and endeavoured to 
execute with his own fingers what he bad before 
caused the insects to perform, after be bad sej^a* 
Fftbed the soft parts from the bard by decomposition^ 



• Tbe 'weU-kiKMVm Sir John HiM, an Engluhniai^ luu» proved, 
however, isa latter times> the {)ossibUity of injecting a substance into 
the vessels of plants also. He dissolved sugar of lead in water, sus- 
pended in it bits of the finest wood, so that t>nehBJ!f cyf them was nn^ 
ckr water and die 0£her «Axive kt and ^corexd the vessel in wvihich 
they were placed with an inverted glass. At the end of two days he 
took the bits of wood out, cut off the part which had been immersed 
in the water, dipped them in a warm lye made of unslaked lime and 
(^q^fXMint, like what.'was »sed fopmerly for proving wine ; aiid by 
these means the finest vessels, which had been before filled iwuth 
sugar of lead, acquired a dark colour, and their apertures became 
much more distinct. This process he describes himself in The 
Oomttruc^n tffTmfbeTy twoodidons df wbich were psiblitfhed inth^ 
year 1770, one in folio and the other in octavo. The whole account 
may be found in the latter, p. 33. 

S £ 2 
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In this he succeeded so perfectly, that all who saw 
his skeletons of leaves or fruit were astonished at 
the fineness of the work, and wished to imitate 
them. 

I cannot exactly determine the year in which 
Ruysch began to prepare these skeletons. Trew 
thinks that it must have been when be was in a 
very advanced age, or at any rate after the year 
171 8 ; for when he was admitted to Ruysch's col- 
lection in that year, he observed none of these cu^ 
riosities. Rundmann, however, saw some of them 
in his possession in the year I7OS.* At first 
Ruysch endeavoured to keep the process a secret, 
and to evade giving direct answers to the questions 
of the curious. We are informed by Rundmann, 
that he attempted to imitate his art by buryiug 
leaves at the end of liarvest in the earth, and leav-^ 
ing them there till the spring, by which their soft 
parts became so tender that he could strip them off 
with the greatest ease. He produced also the same 
effect by boiling them. 

The first account which Ruysch himself publish- 
ed of bis process, was, as far as I know, in the year 
1723. After he had sufficiently excited the gene- 
ral (?uriosity, he gav^ figures of some of bis vege- 
table skeletons, related the whole method of pre- 
paring them, and acknowledged that he had acci'* 
dentally met with an imperfect engraving of a leaf* 

« Rariora naturae ef artis. Breslau and Leipsic 1737» ^ol. p. 4f 1. 
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skeleton in the Museum of Wormius, whicli- had at 
one time occasioned much wonder.* It is not 
improbable that he knew how the Italian, whom 
he does not mention, though he is mentioned by 
Wormius, and though he must certainly have been 
acquainted with his Zootomia^ prepared his skele- 
tons. I must however observe, that it is remarked 
by those who knew Ruysch, that he had read few 
books, and was very little versed in the literature 
of iiis profession. 

In the year following, Ruysch described more 
articles of the like kind, and gave figures of some 

• * Advenariorum decas tenia. Amstelod. 17S3, 4to. In the pre- 
face^ and p. 8, 9^ '1 1- Neque latere vellm artem, qua arcanum hoc 
detegitur. Impono illos explorandos fructus aquae, donee ipcipiunt 
putrescere, deinde vero eos vasi figuUno imn^itto, cujus fundus planum 
C8t« sioque positos deglubo lente ; excorticatos dein diu agito hinc 
inde per aquam, yt hoc concussii solvantqr a niutuis complextbus 
vasa^ simul autem blande lenteque comprimo inter digitos, donee 
incipiat dissolutio fieri. - - - In Musaeo Wormiano incidi in imperfect 
tain imaginem partis sceleti opuntiae> quod docti3sioii etiam viri tunc 
temporis valde ihirati sunt^ cujusque meminerunt in scriptb suis. 
The many si^^all treatises written by Ruysch^ which are mentioned 
in Haller*s Bihlioih, anai, i. p. 530, have, in part, been printed more 
than once in quarto, but they are known under the following general 
title, which Haller forgot to give : Ruysckii Opera omnia anatomico* 
medico*ckirurgica, Amstelod. apud Janssonio-Waessbergios 1721 ^ 
4to. Then follow his various treatises with distinct title-pages, an4 
the different dates when published. To this collection, which may 
-Feiy conveniently be divided into two vdumes, is prefixed Hisiorid 
vUa et merilorum F, Ruyschii, auctore J. F. Schreibero. Amstel, 
17dS. At the end there is a complete index to all his writing^. 
Operum index locupUtissimut, c(mcin^ati$s ab Yihr, Gytheria, ArU^ 
bout* Amstel. 1725, 
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pears prepared in this manner.* In 1716, when 
Vater, professor at Wittenberg, expressed' great 
astonishment at the fineness. of his works, here* 
plied, in a letter written in 1727, that he had at first 
caused them to be executed by insects, but that he 
then made them himself with his fingers.f He 
repeated the same thing also in 1728, when he 
described and gave engravings of more of these 
Gurious objects. :|: The progress of this invention 
is related in the same manner by Schreiber^ in his 
Life of Ruysch, 

When the method of producing these skeletons 
became publicly known, they were soon prepared 
by others ; some of whom made observations, which 

* Curse posteriores, seu Thesaurus anatom. omDium praeccdentiunn 
maximus, 1724, n. 27, 41, 183, 200, and p.^31, B. tab. 1. 

t Abrahami Vateri Epist. -gratulat. ad Ruyschium de musculo 
orbiculari, 1727* In the answer printed along with this letter, 
Ruysch says, p. 16 : I have hitherto replied, when asked how it was 
possible to make such fine works : me non esse hujus optficii aucto* 
rem, sed satellites meos, puta animalcula, quae tunc temporis inusnm 
revocaveram. Nunc vero illud longe nitidius et exquisitius ipiemet 
perago, idque propriis satell itibus, nempe propriis digitis. Of employ- 
ing diflferent kinds of insects, particularly the dermesies, as they are 
called, for rediicing animal and vegetable bodies to skeletons. He* 
benstreit has treated in Program, dc vermibus 4intUomicorum admu 
nistris to the Dispuiat. de adjumentis sanguinis ad cor regressus, by 
Qualmaltz von Troppaneger; Lips. 1741. Figures of the insects 
and of some of their preparations are added. 

X Curae renovatae, seu Thesaurus anat. postcurasposteriores novus, 
1728 J iu the preface, and also No, 40, 60, 73, SI, Sg, 115, 1«7, 
133, 138, and p. 21, No. 4. tab. 1> 2, 3. Some of these figures, 
with an account of the book, were inserted in Ada Eruditarum^ 
1729, Febr. p. 63. 
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weFe contrary to those of {lu3fsch. Among tb^se 
in particulars^ \&'efe J. Eiapt. Du Ha^el, who so 
Q^rly as th^ year 17@7 described apd ilhistrat^d 
wHh el^g^At ^ngre^vings the interior co^striictipn 
Qi[^ p^ftr;* Trewjf ip whose possession K^ysler 
^W ftUQh jjceletpns in 1730 it P. R. G. M<^- 
Wg ; 4 Seha ; 11 Franqis J^icholls,1|r an EngUsho^u^ ; 
prpfesspr I^qllinapo** at Gottiqgen, Mwig^tt 
Wftlther,^ GesQerj,§§ and others. NicbpUs ipepasi 
to bav^ h^» the first who split the oet of ^q appjcr 
Qr fi pear-tree leaf into two equa.1 pftrts, though 
Huysch split a leaf of the opuntis^intp three^ipurj^ 
and ^ven five layers, as he himself says. 

• MemoiresderAcadem. des Sciences^ annde 1730, 1731, 1732; 
and translated into Latin iri Chmmercium litter, Norimherg. 1735. 
p. 308 s 173fi, p, 349; ^0^ 1739> p- 6. 

t Cpmmerp. litter. Nqriin. 1732, p. 73. 

X Reise, p. 1197* 

§ Commerc. Norimb. 1733, p. 87. 

II PhilQ8Qp)|. transact. \T^0, Np. G^qc^vi. p. 441 ; and in the first 
s^t pf his J^hesat^ruS' * 

^ Philosoph. trans. 1730^, Np. ccccxiv. p. 371. 

•• Ibid. Np. cccclxi. p. 789, and Np. cccclxiii. p. 796. Commerd, 
l^tet. I(ormh 1735, p. 353. Bolhtanni Commentat. syihgc, Got- 
^8?e ^7^^ 4tQ. p. IQQ. In p. 120, t):)e yes|^ 1197 mm\ undo\ibte(j|y 
be read instead of 1734. .The papers of Seba and Hpllmann may 
\f!^ fpHPd (ram)?ited iptq It^li^ i^ SceUa tl^^uscqU i^ier^ssamti, 
KqI, i^. p, 73. 

If Ip^iti}t\Qnes regif^i vq(ef^|)ii. |q t)ie pa^ t on Lei^ves. 

Xt Vxo^mv^9. de pl^tanii;^ ^triKttura. LipB. 1740, 4tp. § £t« 6. 

($ Pissei^tatiqnes ph^^^cap 4e vegptfibiUbu^^ 1740, 1741. £|Qtb 
wei^ fepript^at t)ie sfune tioie isritb Linf\a4 Of at. -4^ neces^iqpfp^ 
xegrinationum nt ra patriam. Lugd. Bat. 1743> 8vo. 
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In the year 1748, Seligmann, an engraver, be- 
gan to publish, in folio plates, figures of several 
leaves which be had reduced to skeletons.* As 
he thought it impossible to make drawings suffi«- 
ciently correct, he took impressions from the 
leaves or nets themselves, with red ink, and in a 
manner which may be seen described in various 
books on the arts. Of the greater part he gave two 
figures, one of the upper and another of the under 
side. He promised also to give figures of the ob- 
jects as magnified by a solar microscope ; and two 
plates were to be delivered monthly. Seligmann 
however died soon after, if I am not mistaken ; 
and a lawsuit took place between his heirs, by 
which the whole of the copies printed were arrested, 
and for this reason the work was never completed, 
and is to be found only in a very few libraries. 

Cobres says, that eight pages of text, with two 
black, and twenty-nine red copper-plates, were 
completed. The copy which is in the library of 
our university, has only eight pages of text, con- 
sisting partly of a preface by C. Trew, and partly 
of an account of the author, printed in Latin 

* Die nahrungs-gefasse in den blattern der baume^ nach ihrer 
uiilerschiedlichen austheilung und zusammenfugung, so wie eolche 
(lie Natur selbst bildet, abgedruckt von Johann Michael Seligmann, 
kupferstecher in Niirnberg. Nurnberg 1748. See Gotiingiseke 
Zeitungen von gelehrten sachen, 1748, p. lOQl. Haller, Bihlioth. 
loian, ii. p. 374. Hamburg Magazin, iv. p. 93. DelidtB^ Cobr^ 
siante^ p. 653, 4. 
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and German opposite to each other. Trew giveSt I 
a history of the physiology of planls and of leaf* l 
skeletons; and Seligmanti treats on the methods-, 
of preparing the latter. The number of the plates ' 
however is greater than that assigned hy Cohres. , 
The copy which is now before nie contains thirty-* 
three plates, printed in red ; and, besides these^ 
two plates in black, with figures of the objects' 
magnified. Of the second plate in red, there is a I 
duplicate with this title, " Leaves of a bergamot j 
pear-tree, the fruit of which are mild;" but the J 
figures in both are not the same; and it appears 
that the author considered one of the plates as de- 
tective, and therefore gave another. The leaves 
represented in the plates are those of the orange- ■ 
tree, lemon-tree, shaddock-tree, butcher's-broor% J 
walnut-tree, pear-tree, laurel, lime-tree, ivy, 
tard-quince or mespilus, chesnut-tree, maple-trc^'J 
holly, willow, white haw-thorn, &c. 

I shall take this opportunity of inserting hero^ 
the history of the art of raising trees from leaves,' ' 
The first who made this art known was Agostino 
Mandirola, doctor of theology, an Italian niino^.j 
rite of the Franciscan order. In a small worfcj 
upon Gardening, which, as I think, was printed] 
for the first time at Vicenza, in duodecimo, in the 1 
year |652, and which was reprinted afterwards ial 
various places, he gave an account of his having) 
produced trees from the leaves of the cedar- and ] 
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lemon-^rfe ; * but he does net ra^ate tkit circuab 
stance at if he eontidered it to be a great dis« 
covery. On the eontrafy^ he appears rather tothink 
it a matter of very little impertaece. His boab 

* Many editions of this book may be found pif ntion'ed in Lasiri 
Biblioiheca georgiva, p, 79; JfaHeri BilKoth. hotan, i. p. 484; 
^Amni BibHoth. hisi. not. iii. 1. p. 679. Th^t in the Ubiaiji of 
pur vxuv^rsity has the fo^oving title : ManuaU de" Giqr^r^eifi^ 
divUo in tre lihri " ' di F* Agostino "Mqndirola. j^ggiuntovi il 
quarto libro, che dimosira la qualita e virtu - - • tf«* Jiori descriui in 
fuesto voiume. Venetia ](>84u 12ino. Tht aocount to whiok 1 ak* 
kide oecuvs lib. iii. oap. 5. p. 133. I fball t|ai^scrib« it q;kt^«l]^ at 
the original in Germany is exceedingly scarce: Cqn qn artificio 
simile per via di stillicidio h5 provato piantar le foglie di cedri^ di 
timoni, € di simili in questo medo : h5 pMto un vaao piene di buom 
^i^ima terra ^ttile e grassa^ poi intorne all* ofi^io vi ho posto 1# 
foglie con il gm^bo sotto terra tanto che resti meza la foglia sopra ^ 
poscia h5 fatto un' orcioletto d'acqua che a stilla inafHassa esse foglie, 
al modo detto di sopra> aggiengeadoTi semppe terra nel scavo dalll 
aoqua^ et in tal modo hanno ^tto presa, e gott^lQ fuora ]% vergelett9 
. i^x brev? teimx). — According to l-Astri, the latest edition was printed 
at Rovoredo in 1733- 12mo. In the year 1765 a French translation 
appeared, at Paris, under the title of Manuel du Jardinier • - - pa^ 
U Sieur Mwdkrola, traduH mr fmg^^al Jtalien p^f ^^ C. L. F. 
Handi^ 45^ pages, Urgp dugd^ipq. Tq this edition is prefixed ^ 
letter fron^ Mandirola, at Florence, in the year 1764, to the trans- 
lator, in which it is said that the former had sent him large addi- 
tions. An evident imposture ! The ^rst boo)^ is » lit^i^l trfinslaticai 
fifom the IVJanu^le of Mandiro^. Wh^t follows is taken, as J thiqk^ 
from Instruction pour la culture des fleurs, which is printed at the 
end of Quintinys Jardinier parfait ; but which, however, was not 
written by him. The French translator has entirely omitted the 
ingenious account of noising trees frpni leaves. In Haller fUicJ 
Bohmcr the French translator is improperly called Fraudi, I must 
remark also that Agricola, Munchhausen and others call the Italian 
Author, trroncously, Mirandoia. 
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was soon translated iato German;'*^ and th^ alH>v9 
account was copied by other writers, »iich ^5 
B6cklert <Lnd Hohberg, % who were at that tifne 
much read. A gardener of Augsburg, u wq ar# 
told by Agricola^ was the first who imitated th^i 
experiment, and proved the posaihility of it tc^ 
others. He is said to have tried it with good 
success in the garden of count de Wratislau^ 
embassador at Ratisbon from the elector of Bq« j 

hernia. 

But never was this oxperitnent so often aiKi 9a 
successfully repeated as in the garden of baron de 
Munchhausen, at Swobber* A young tree waa 
obtained there from a leaf of the Limon a i{n^, 
which produced fruit the second year* It wa« sent 
to Mr. Volkamer, at Nuremberg, who caused a 
drawing to be made from it^ which was afterwards 
engraved, in order that it might be published in 
the third volume of his Hesperides ; but as the 
author died too early, it was not printed. The 
exact drawing, as it was then executed at Nurem-' 
berg, and an account of the whole process em** 
ployed in the experiment at Swobber, have been 

published by the baron de Munchhausen himself, 

# 

^ Mandiroia, Italicnisoker baum- blumen* und pomeranaen- 
gartner. Numbcrg 167O. ISmoj and ^t the stme place 1679^ ^ 
]2mo. The first edition ia inferior^ as the ^tbei contains imnt 
noiOB by the editor. < 

f Gcorg. Andr. Boeklert Haufr-Q|id feld-prbule, i. 26. 

\ Georgica curiosa^ i. p. 778. 
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from authentic papers in his grandfather s own 
writing.* 

No one, however, excited so much attention to' 
this circumstance as the welUknown George An- 
drew Agricola, physician at Regensburg (Ratis- 
bon), who, with that confidence and prolixity 
which were peculiar to him, ventured to assert, 
that trees could be propagated in the speediest 
manner by planting the leaves, after being steeped 
in a liquor which he had invented ; and for the 
truth of his assertion he referred to his own ex- 
periments.f Among the naturalists of that pe- 
riod none took more trouble to examine the pos- 
sibility of this effect than Thummig, ;{: who en* 
deavoured to •prove that not only leaves with eyes 
left to them, could, in well moistened earth, throw 
out roots which would produce a stem, but that 
leaves also without eyes would grow, up to be 
trees. Baron Munchhausen, on the other hand, 
assures us, that according to the many expert 
ments made in his garden, one can expect young 
plants from the leaves of those trees only which 
do not bring forth buds ; that experiments made 

• Hausvltter, vol. v. p. 662. 

<f Versuch der imiversal-vermehrung aller bauioe. Regensb. 
1716. fol. p. 107, i67; or in the newest edition by Brauser. Rc- 
gensb. 1772. fol. i. p. 97) and ii. p. 41. 

X Thummigii Meletemata. Brunsw. et Lips. I727. Svo. p. ^. 
Thummigs Erlauterung der hegehenheiien in der natur, Marbiurg 
^35. 8vo. p. 101 • 
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with the leaves of the lemon-tree had alone suc- 
ceeded, but never those made with the leaves of 
the orange- or lime-tree; and thatAgricoIa and 
Thummig had erroneously imagined that the leaves 
themselves shot up into trees, their middle fibre 
(t-achis) becoming the stem, and the collateral 
fibres tlie branches. But the leaf decays as sooa 
as it has resigned all its sap to the young tree^ 
which is springing up below it. 

To conclude : It is probable that the well-known 
multiplication of the Indian fig, or opuntia, gave 
the first idea of this experiment; for every joint 
of that plant, stuck into the earth, and properly 
nurtured, throws out roots and grows. As these 
joints were commonly considered to be leaves, 
people tried whether other leaves would not grow 
in the like manner. Luckily, those of the lemon- 
tree were chosen for this purpose; and what was 
expected took place. Thus irom a false hypo- 
thesis have new truths often been derived ; and 
thus was Kepler, by a false and even improbable 
opinion, led to an assertion, afterwards confirmed, 
that the periodical revolutions of the planets were 
in proportion to their distance from the sun. But 
the raising of trees from leaves was too rashly de- 
clared to be a method that might be generally- 
employed ; for it is certain that it now seldom 
succeeds. 
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BILLS OF EXCHANGE. 

i SHALL not here repeat wfamt hu been coUoded 
by ttiftiiy teamed m^ respecting the iniportent 
history of this noble invention, but only lay be^ 
fore my nenders «n ottlioaiice of the ydstr 1394, 
omceming tiie ucceptance of bills of excbange^ 
and also two bills of the year 1404^ (as they may 
serve to iiltistrate further what has beea before 
siiid oa the !Bufa^ct by others. These docttflSeota 
*ro> indeed, more modem thati those found bf 
Itaphoel de T\xtvt * in the Writiogs of the jorist 

Bakius^t ^^*^ ^^ ^^ March the dth ISfiS; 
bM they -are attpemkd with 4si»oh ckctimstanoes as 
siattcientiy prove that the method of transacting 
budfoei^s by bills of exchange was fully estsblislied 
M ^arty as the fourteenth century ;; and that the 
praseoKit form and teriKis were even then itsed. 
Bar this ifaiportant information I am indebted to 
Mr, Von Martens, ^iio foand it in a b0ok whicb^ 
afe iur tas i know., has never been noticed in ainy 
Literary loaniai, thcmgh it is much loore 4eser'* 
^mg ai aittention ttian oiany others better l&nowB. 
It is ^ History^ written m Spanish, of the «Bari* 
thue trade ^nd odier brandies of commeroe at 
Barcelona, taken entirely from the archives of 
that city, and accompanied with documents frow 

• Disp. i. quaest. 4. q. 83. t Consil. 348. 



the 6Mfm 0oar«6, which ^abound with matter hijg^ly 
interestitig^* 

Among theTO is an ordiimnte iss^red by the dty 
tif Batc^ona in tfie year 1 394, that bills of 6X^ 
«h!«ige should be accepted within t\V^nty-fottt 
hoiira after thfey wei^ presented ; and that the 
acceptance should be ^rittfeti on the ba<ik of th« 

bill.t 

In the year 1404, tht^ faiagistr^tels of Brugfe^s, in 

Flanders, requested the magistrates of Barcelona 

to inform theto \thdt w«s the common practice in 

*ega"f d tb bills t)f ^xchangej When the pterson wfaft 

presented a bill raised ^noney on it in an unusual 

fna^ner, in the case of its n€>t bei«ig paid, and by 

these itteah^ iftttiea^ed the -expenisfe* so ttitich that 

the drawer would Yiot consent to sustain the loss. 

• M'fenfi^^rrts fitetdrkfas sobfet fe ttra^itei tJoteih^rcib ^ aVtts ^ la 
iditi^tta tktdlid '^ fiftrdriotm, ^o^ D. A^tionlo de Ca][>Anatiy f ^ 
^^fotaUpCilau. Madrid Wg. t vol. 'ipto. As a proof of iiifksk I halv% 
iud ahoK^, I ^kaH tnenftioYi \he ibHo^ing i^teportant aitkles, 'vAAt^ 
%my t>e fonhd fti ^'ra Vwwfc. A icift'tom-licmse tariff, written 'th 
lartlft, of itfce yeat 1^ 1 , fe wWclr <fcc«r a igreat Btrtnb^ 'otf i^cto2M>k>- 
t^i>te ^lam^ iHCid "rt^ides of ihe^t^ihlMdise wA eiLplstkied. Alaolhcfr ^ 
the like kind, of the year 1252. Letters of ^wer to appokiit tdiMlk 
in "distitnt toriMhsy ^«ch t» ^yVia, Egypt, &t. tfa^ in #[« years 
«!^, 4266, aMid iSfS 1 . AV^ xift&mtindt <X the yettr 14^5$, rd^wf^i^ 
-rftMifaBcH?, whi<^l<^tHVeifl lflMt«iD<kfrA^riti<tg shouM be^ohe^foYlft 
|pi^^cfiiGe of a nbtary, ah^ decla»*ed ^dhcn c s&ipHtr^s pyiv€(iies^\M 
•hdft ahd void. A pmikgitm of Afe feitfperOi- Afifdixmices tt. to 
tkfe^^c)M(!Jts tff Baf(<dona, Wf^ft^^n tft'Greek ^d Spanivh^ in 10glO. 
•A^eeotihtof ^i9«eoM«^lSpallrrfsh ^ade wMi "WtcA, siHc, salt, atid vaf. 
fron ; and of the oldest guilds or jncorpora^ ^odtities c^ frsfdi^mii 

t y«ol.4f. p.4W*. 
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The bill which gave occasion to this question is 
inserted in the memorial. It is written in the short 
form still used ; which certainly seems to imply 
great antiquity. It speaks of usance ; and it ap- 
pears that first and second bills were at that time 
drawn, and that when bills were not accepted, it 
was customary to protest them.* 

* As this article is of great importaDce 1 shall here transcribe it, 
^ from vol. ii. p. 203 : Cum de mensibus Aprilis et Maii ultimo 
elapsis Antonius Quart! , mercator Lucanus residens in villa firu- 
jgensi, a Joanne Colom» mercatore civitatis Barchinonae, etiam resi- 
dente in praedicta villa Biugensi, duo millia scutorum Philippi, 
quolibet scuto pro xxii grossis computato, solvendi per Franciscum 
de Prato roercatorem Florentiae, more solito, in Barchinona, me- 
dtatim Petro Gilberto et Petro Olivo, et mediatini Petro Scorp, et 
supradicto Petro Gilberto, mercatoribus Cardonae : prout de dictis 
cambiis apparet quatuor litteris papireis, quarum tenores subse- 

• 

qnuntur. 

Superscriptio autem primae litterae fuit talis : Franc, de Prato & 
comp» d Barselona, Tenor vero eiusdem ad intra fuit talis: Al 
nome di Dio, Amen, h di xxviii. Aprile 1404. Pagate per questa 
prima di camh. a usanza h Piero Gilberto, ^ Piero Olivb scuH mille 
h, solfL X. Barselonesi per scuto, i quati fcuti mille sono per cambio 
che con Giovanni Colombo h grossi xxii. di g. scuto: & pag, h nostra 
canto, ^ Christo vi guardi. Subtus vero erat scriptum: Antonio 
Quarti Sal. de Bruggias. 

Superscriptio vero secundae litterae fuit talis: Francisco de Prato 
& comp. h BarsaUma. £t ab intra sic habebatur : Al nome de Dio, 
Amen. ^ di xviit. di Magio 1404. Pagate per questa prima di camb. 
ti usanza h Piero Gilberto (S^ d P. de Scorpo scuti mille de Felippo 
ii sold. X. Barselonesi per scuto : i quali scuti mille sono per camb. 
che con Giov. Colombo h grossi xxii. di g. scuto : &t pag. ^ nostro 
conto : & Christo vi guardi, Subtus vero erat sic scriptum : Ant. 
Quadri Sal. de Bruggias. 

£t ita sit» quod supra dicta cambia, per supra dictum Franc, de 
Prato^ aut aliquem alium suo nomine, sohita miQime fuerint, el es 
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My learned readers will here, no doubt, ex- 
press a wish of seeing a complete translation of 
thifs curious and important work, though with 

Ulius defectu^ et praeclpue ex eo quod Guilh. Colom, vt procurator 
sopradictoruxn P. Gilbert!, P. Olivo et P. Scorp. emit supratacta 
duo millia scutorum in praedicta civitate Barchinonae in promptis 
et paratis denariis, expensis vt praetendit ipslus Ant. Quarti ; certa 
coram nobis orta sit questio inter supradictos Jo. Colom ex vna 
parte, et Ant. Quarti ex altera, dicente eodem Antonio, quod ipse 
Guil. Colom, vt procurator praedictus, praedicta insolutione non ob« 
stante, non debebat, sumptibus et expensis ipsins Antouii, supra- 
dictas pecuniarum sumas emere in ipsa civitate Barchinonae in 
promptis et paratis pecuniis, sed solum debuisset illas cepisse ibidem 
in Tabulis, prout hoc dicit in tali casu moris et consuetudinis esse, 
et ab autiquo fuisse in ipsa civitate Barchinonae. £t ipsi custus et 
expensae, pro illis duobus millibus scutorum modo praedidto factae, 
in multo excedunt custus dictorum cambiorum, si eadem capta 
fuissent ibidem in Tabulis : asserit saepe dictus Antonius, se ilia 
praecisse dampna Tabularum et non ampliora debere portare, supra- 
dicto Jo. Colom dicente contrarium, et quod iuxta protestationum 
litteras super hoc suo tempore factas, praedictus Antonius tolerare 
d^bet et solvere omnes expensas et interesse, quod ex defectu dictae 
solutionis, per emptionem dictarum pecuniarum vel alias factae sunt, 

et de illis eundem Johannem reddere indempnem. The Tabula 

here mentioned was established in 1401, and seems to have been the 
commencement of banks for papei-money, the first imitation of 
which was that formed at Genoa in 1407. I hope I shall merit 
thanks from my readers for adding the following information taken 
from the before-mentioned work, vol. i. p. 213. Este banco del 
cambio b tabla, que al principio se llammb Taula de camhi, y estaba 
asegurado con el credito y las rentas publicas de la ciudad, fu^ esta- 
blecido primeramente en la casa de la Lonja, y era administrado por 
commerciantes, cuyos oficios de administradores, tenedores de libros, 
y otros elegia y tenia dotados la ciudad de su erario proprio. Este 
util establecimiento fu^ adquiriendo cada dia mayor solidez en virtud 
de los varici reglamentos desde su fundacion hasta principios de este 
siglo, que fu^ quando c^so el giro del cambio y la circulacion mer« 
cantil que tenian tus fondos. - - - Esta tabla, segiin la primitiva 

VOL. III. 2 F 
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the less hope of its being gratified, as such labour 
must require not only a knowledge of the Spanish 
language, but also of the history of trade, and 
of maritime and commercial laws. I find the 
greater pleasure, therefore, in informing them that 
Mr. Von Martens has resolved to undertake this 
task. 

forma y metodo de su institucion^ se custodian y aseguran sin premio 
todos Io8 caudales de communidades y particulares en qualquiera 
eq>ecie de moneda corriente, abonandola con las debidas circunstan- 
cias de su valor intrinseco. En ella* se hacen pagos y depositos por 
toda especie de personas ; de modo que por los medios autorizados y 
aatenticoa que dimanan de las formalidades de dicha labia quedan 
afianzadas la verdad y legitimidad de los creditos^ y asegurada la con- 
Aaaza de los particulares. 
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Atbertus Magnus made a head which is said to have spoken, 
304 

Alchemists, their conceits, 53 

Alciphron, hi« description of a juggler exhibiting with balls 
and cups, 2S3 

Aldus, from whom he purchased his types, 119 

Alisma, of Dioscorides, not the auricula, 4 

Alkaline water in Armenia, mentioned by Strabo, 233 

Amalgam of gold, proposed for mirrors, 186. Amalgam of 
tin not known to the ancients, 187 

Amaryllis formoimi'nia, when that flower was known, 6. A. 
Samiensis, 7 

Androides, 297 

Apothet.ce fenoris explained, 19 

Apples inerusled with ice in summer, 350 

Archytas of Tarentum, his wooden pigeon, 303 

Argenlimi, money-changers, la 

Artificial ice, 322. Art of preserving snow for cooling liquow, 
known in the earliest ages, i6id. Ancienis preserved snow 
for that purpose in trenches, ibid. Ice preserved for the 
same ufe, proved by the testimony of vaiious authors, 323. 
N«ro's methodofcoohng water, 3^5, (i.den's account how 
waterwas cooled in Egypt, S9ti. Whethtrljoiled or unboiled 
water becomes ice sooneii, 3'27- Experiments of J)f. Black 
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on this subject, 329. By means of aether water can be made 
to freeze in summer^ 330. Art of making ice at Calcutta^ 
331. Strange method of co6ling water mentioned by Plu^- 
tarch> 333. Practice of cooling liquors by ice not known in 
any other country but Italy before the end of the 16th cen- 
tury, ibid. Earthen vesseb used in Portugal for rendering 
water cooler, 334. Use of snow well known at the French 
court under Henry III, proved from a satirical work called 
L*Isle des Hermaphrodites , 336. Trade carried on with snow 
and ice in France, 339. When the cooling property of salt- 
petre was discovered, ibid. Who first conceived the idea of 
mixing snow or ice with saltpetre, not known, 345. Drink* 
ing-cups made of ice used in France, 349, 350. Liquori, 
when introduced into France by the Italians, 352. LitnO' 
ncuiiers at P^is formed into a company, 353. Coats of arms 
made of eatable ice, 354 

Ascianus or Zimmermann, account of him, tO 

Astrology, origin of it, 52 

Atlantis^ descripticm of its walls, 58 

Augustus Caesar established lending-houses, 13 

Auricula, when first known, 3 

Aurichalcum, 71 

Aurumfulminans, 128. Of what composed, ibid. Invention 
of it obscure, 129. Said to have been discovered about thd 
year 1413 by a German monk, ibid. Valentin's nseeipt for 
preparing it, 130. Can be deprived of its power of explo- 
ding by noieans of vinegar, 131. This powder weU known 
toOroUius, 138. The name aurum/ulminans first used by 
Beguin, ibid. 

Authors, before the invention of printing, submitted theif 
works to the judgment of their superiors, 97 

Automata, whether known to the ancients, 300 

Awestad, cc^per-works at, 275. Feats performed by the 
workmen there with melted metal, ibid. 

B. 

BARKER, said to have invented that machine called the 

camel, 320 
Balls and cups, exhibition with, known to the ancients^ 281 
Bankers, the oldest at Rome, 18 
Bar-Cocheba, juggling trick practised by him to make the 

Jews believe he was the Messias, 274 
Bardi, Lombards so called, 46 

Barnabas Interamnensis established the first lending-house,21 
Baryllista and barynila, what they signify, 371 
Bary Ilium, the cone of an hydrometer, ibid. 
Basons used instead of mirrors, 157* Employed to foretell 

future events, ibid. 
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Batavian lather, eiuployed by the RoEQitnti for colouring their 
hair, 226 

Bed, at a certain court of Europe, lined with mirrors, 159 

Belchier, John, his discovery respecting madder, 858 

Bernardinus Tomitanua supported lendii^- houses, 26 

Bills of exchange, 430. Account of the oldest, i6id. Ordi- 
nance issued at Barcelona in the yenv 1394 respecting them, 
431. Copy of two bills dated in 1404, taken from aHistorj 
of the mui'itime trade at Barcelona, 432 — 434 

Black Sea, how the ancients fished there, 32<> 

Bladders used by the Romans to preserve their hair during 
the night, 227 

Blue-John, articles made of sparry fiuor ao called, 2^3 

Bologna spar, when made kuotvn, 221 

Bones of living animals coloured, 261 

Book-censors, 93. Reason of tlieir being establiahed, ibid. 
Btwks forbidden and burnt by different governments, even 
before the invention of printing, 94. Instances of this at 
Athens and Rome, ibid. Books of the Jews and Christians 
burnt, 36. Works of Arius and Neatorius condemned to 
the flames, ibid. The examination of books proposed by 
Plato, 98. Earliest instance of books published with a per- 
mission from government, 96 — 101. Copy of a penal man- 
date issued by the archtiishop of Mentz against translating 
Greek and Latin works, 103—105. Mandate of the same 
respecting book-censors, 105, 106. Bull of Pope Alexander 
VI prohibiting books to be printed unless previously ex- 
amined, 106, 107. Order by the council of the Lateran that 
jio books should be printed but such as had been inspected 
by ecclesiastical censors, 1 IS. When book-censors were esta- 
blished in France, 109 

Bohemian emerald, the same as sparry fluor, 219 

Borith, meaning ofthat word in the Sacred Writings, 233 

Bullmann, Hans, at Nuremberg, made automata moved by 
clock- woi'k, 300 

Burning books, different instances of, 9S — 96 

Brachmans, in India, acquainted with the astrological nomi- 
nation of the planets, 56 

Bran used for washing, 243 

Brass, history of it, 68 

Brass works at the Harz, when furnace-cakmine began to be 
employed there, 79. 



CABEUS, one of the earliest wiileis who has described the_ '_ 

hydrometer, 373 
Cadmia, different meanings of that word, 7'> 
Cajetanus wrote against the legality of lending- houses, 34 
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Caiaern, Indian name of zinc* 92 

Calamine known to the ancients^ 69 

Calculi, balls used by Joggulen, SS82 

Calitzenstein, 81 

Camel, machine for raising ships over sand-banks, 315. De« 
seription of it^317> 318. Said to have been invented by 
Cornelius Meyer, ihid» Invention of it ascribed by Dutch 
writers to Meeuves Meindertszoon Bakker, 320. Machines 
of this kind in Russia and at Venice, 381 

Camp-mills, 151. Description of them, i6id. Account of one 
invented by Pompeo Targone, engu^ieer to the marquis of 
Spinola, 152. Some account of Targone, ibid. Invention 
of camp-mills ascribed to the Germans, 153 

Candle, how extingubhed and again lighted by holding it 
against a wall, 275 

Caordni, Lombards, 46 

Capitation, introduced by Louis XIV, 236 

Capperon, Noel, some account of him, 4 

(Jarhunculus, the ruby, also a kind of black marble, 178 

Carp, history of them, 133. Supposed by some to have been 
the cyprini and lepidoti of the ancients, 135. Description of 
the cyprini in ancient authors, ]137> 138. Examination how 
&r it agrees with that of our carp, 139 — 142. Cassiodorus 
the oldest author who uses the term ccarpa, 142. Carpera 
and cmrpo used by Vincent de Beauvais and Csesarius, 143. 
Origin of the name corpa, 144. Salmo carpio not to be con- 
founded with carpa or our carp, 145. Carp supposed to have 
been first found in the southern parts of Elurope, ibid. When 
carp were known in England^ 147* When introduced into 
Denmark, 148. Brought from Italy to Prussia, 149. Spiegel^ 
karpen, mirror-carp, by whom first described, 150 

Casante fenoris explained, 19 

Catalogues of books, 1 18. First printers printed books at their 
own expense, and sold them themselves, ibid. When book- 
selling became a distinct business, 119. Catalogues first 
piinted by George Wilier of Augsburg, 120. Account of 
some of the earliest catalogues, 121 — 123. Reflections on 
the increase and loss of books, 124. Collection of these 
catalogues byCless and Draudius^ 125^ 126 

Caturcini, 46 

Caustvca spuma of the ancients, what it was, 226 

Centrum, meaning of it when applied to metalline mirrors, 168 

Charles V fond of automata, 305 

Chelidonium, swallow- wort, makes the milk of cows appear 
bloody, 260 

Cbemicad names of metals, 50. These names given first to the 
heavenly bodies, 5 1 Nomination of metals after the heathen 
deities^ 52. Astrological nomination of the metals known 
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to the Brachmans io India, ri6. Allusion to the nominatio 
of metals afler the goda to be touni to the works of the a 
cients, ibid. Origin of the charactera by whicli the planets 
are expi-essed, £0. Origin of those by which the metals are ^ 
signilkd, 60—62. ^pinion of Saumaise, Du Cange, and 
Huet on these chailttera, 63 — 66 

Chequered hly, history of it, 4 

Chinese shadows, descriptionof theaL314. The same aiiiuw*| 
ment aeen by Proaper Al pinna in^pypt, 315 

CkoTobata of Vitruviua, what it was, 361 

Cimolian earth, its iise among the ancients, 345 

GtrinaHo aria, explained, 76 

Cless, his collection of catalogues, 135 

Gimia, co/imia, the same as eadmia, 7S 

Cloth, how Hresf'ed by the Romun fullers, 250 

Clusiui and his frienda contributed toexcite a taste (brflowers.Sj 1 

Coacti^orii, among the ancients, manufactured felt, 251 t 

Coberger, inspector of the lending- bouses in the Netherlands, 
49 

CoUibyita, IS 

Co'iUrfey, meaning of it, pi 

Cooling liquors. Ste Artificial ice. 
■ Courrante Margareths, 298 

Cows, milk of, coloured by eating certain plants, 260 

Crown imperial, from whom it received its name, 5 

Cups made of ice, 350 

Cyril], his hatred to the Jews, 357. Persecuted Hypatia. 35S j 

Cyprus produced good copper a.nd calamine, 7^ 

D, H 

D^DALUS made statues that could walk, 303 

Days of the week named after the planets, 56 

Dccoctaol Nerw, 325 

Democi'itus of Abdera, his chemical writings, 66 

Detultores, ancient, 290 

Diamond, when fii'st used for writing on gla^s, 214 

Dominicans endeavoured to prevent the establishment of I 

lending-housea, 23 
Draudius, some account of his Sibliotheca cltwka, 126 
Drinking-cups made of ice used in France, 349 
Dutch, how they carried their Heet to sea over the shoals ia J 

the end of the last century, 317 



EBENER, Erasmus, discovered the use of furnace- calamine 1 

78 
Von Eckeberg exhibited remarkable feats of strength, 984 , 
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EcbRl*h*, ^S Bevett *aHs describett, 56 

ECertfwn, Whether it Was a parHrtilar Wittal, ; 

EtepliBnt ■walked fm a rope, 391 

EbtcA-e actjOsltited fvith' f%e Itminoffe ptapeviy «f 'MUty 

-Emeralds emplnjed for mnfoist \~6 
^mpeduclwj considered the su n to be » (rft+OTi 189 
•j EjflgWth OH Votpe-tlaHciH^ABfribed to Pgwymiift, iST 
Ereulhodannn, OifrinaAS? SteS 
Erzalaun, white vitriol, SI 

Etching ^n ^hss.Mt of, dtecot«red bf f!e«ry Sctnnin) 
315. Process which he employ, Kccffimt df, 1\7> Dt. 
Pauli of Drculen ett-fae^ o^ gtess, CIS 
Eunus, some account of !i»W>, ^. IVaeWBedajn^Hng^erkk 
to inspire his RJllOweft Mtfe i:o»ra»e, iWiJ, 

Exclush-e ^i4!^ fbr i*riatiinE 'books, IflS. OM^t priVih^ge 
WlO*ft, ^frt<!d in 1490 Ky HeWty bishop of B»mbei>^, ««M. 
Account of some of the oldest privileges granted in dififewnt 
countries, XIO— 112. Copy of a privilege granted) Hy (Sue 
emperor Maximilian to John Sfiht#^, 1m trts edMoK of 
Livy, 113, 115. PriviIeg«9<^MiaV«a in£}ngl«[id, IQG. 'Pri- 
vileges in Spain, 117 
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PAi.O'PS used at Paris -for Hgbtiag l^e streets, 384 
Fasting in the £est, different -froBi that in Enrope, 136 
Filtering-paper, how employed to clean oii-fliisks, 34? 
Finnus could suffer iion to be forged on ao anvil placed al 

his breast, 2S4 
Fish difRcult te%e (MrMMrisbd, 13S. Wsre tke 

foodoffheaittterte, 4S6 
Flowers, whence first brought to our gar^ns, S 
FiuoT, sparryftfidr.'b)' Whomfna^ known, ««0 
Francis 1 acquainted with and fond of fhe arts, SI4, Wrtftfe 

with a ditrinond Upfln glass, ihid. 
1»faa(H9eatlB«dt!iblished the %tA Irtidrng-liowe, 31 
Fritillaria jnekagris, when first known, '4. fVfi. -itnlpfp. 5. 

Frit.-'Pfrnoa. *jMi. 
Fullers earth eiCti bylihe'aicifflrrtaftirlWiBhiBg, 844 

Furnace-calamine known to ■the VsciGnte, 76. When iferat 
used at the Harz, 79 



Galam, man there who called himself king of the bees>ffit3 
GdOUztmefn, 'Origin ortMt4Vi»4}, -81 
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GaiUMh yeHw IsMjy'B-iedsti-aw. property of it, 259 

Gall of animals, its sajionaceous nature, 239 

CWHoa^o, kwd of lava, 179 

Garden 'flowers, history of tljoni, I. Were not inuch eukU 
t^ed by Ibe Greeks and the Etctwaos, iHd. Modern tast« 
for flowers came from Persia and Constanlioople, 2. Tube- 
rose, when flrst brought to Europe, 3. Auricula carried 
by Walloon niBCcbaota to BruBSSil;, *. Qiequered-lily in- 
troduced into ^rdeiaB about the niiddle of tbe IGth cen- 
tury, ibid. Oowji imperial broogbt from Persia to Coa- 
rStuMinople, a^d thence to Vienna, 5. African and French 
marigolds indigenous in SouthAmerica, G. AmaryUis fyr- 
tBosissima .brought in 1 593 from South America to Spain, 6. 
^ueraafly lily first cultivated in the beginning of the 17th 
oentury at Paris, 8. Bulbs of it cast on shore at Guernsey 
£roni.a slup bound irom iapan, which was wrecked there, 
took root and produced tlowei^, ibid. Ranuncvlu.1 brought 
from the Levant bo early as the time of the Ccusades, 9. 
Fondness of Mahomet IV for this flower, lO 

Vte Gunnea, account of his automata, 307, SOS 

GitKiirei that word not to he met witb in old dictionaries. 

Glass -cutting, 207. 7his art known to the ancients, 208. 
Revived by Caspar IjGhniann in the beginning of the last 
century, 209- Schwanhard, a celebrated artist in glass- 
cutting, some account oS him, 210. Figures engraved on 
,giasE with a diamond, 21% Rmt, an artist at Augsburg, 
omamented with a diamond drinking- glasses, which were 
{tt>cchased by the emperor Charles VI, 315. Etching on 

flasB invented by Henry Schwanhard, ibid. His mctbod 
escribed, 216. Who made the liquid used for this pur- 
pose first known, S18. History of sparry floor, 219. 
When its property of emittipg light was discovered, 230. 
Ornaments of sparry fluor b^gan to be made in Derby- 
shire, 293 

Glass can be corroded by acids, 216 

GUziPrs, old, how they cut glass, 213 

Gobetets, derivation cJ that word, 2S3 

Gogkelgul, white, 81 

Greeks and the Romans did not cultivate flowers, 1 

'Guernsey-lily when made known, 8 

Gypso^la tlmthium used for washing in Italy and Spain, 
S41 



HACK, Si^imupd, of fJurcpiberg, liis hydrometera much 
esteemed, 375 
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Hamburgh, merchants there sent to Greenland for a shipload 
of ice, 353 

Hands, how they may be rendered callous, so that one can 
hold in them red-hot iron, 280 

Herod, coins of, supposed to have on them a representation of 
the flower called croWn imperial, 5 

Hesperus, the same as sparry fiuor, 219 

Hirpi, their juggling trick with burning coals, 278 

Homer, whether acquainted with mirrors, 159 

Horse, burnt as being possessed by the devil, 271 

Horsemanship, feats of, exhibited at the Byzantine court in 
the 13th century, 289 

Hydrometer, 355. Construction of it founded on the laws 
respecting the specific gravity of fluids and solid bodies im- 
mersed in them, ibid. Earliest mention of it occurs in the 
5th century, in the letters of Synesius to Hypatia, 356. 
Anecdotes of the lift of Hypatia, 356 — 359. Some ac- 
count of Synesius, 359. D^ription of the hydrometer 
by Synesius, 360. Petau's obsenrations on that description^ 
361. Explanation of it by Fermat, 362. Hydroscopiam of 
Synesius not the chorobates of YitruYius, 363. Mersenne's 
doubts respecting the instrument of Synesius, 364. His 
objections answered, 365. Latin poem on the hydrometer 
by Priscian, 367. Professor Klugel's translation of it,. 
367> 368. Remarks on this poem, 368. Hypatia not the 
inventress of the hydrometer, 370. Meaning of baryllium, 
371. Knowledge of the hydrometer foi^otten, and again 
rerived towards the end of the 16th century, 373. Earliest 
account of it in modern times to be found in the works of 
Cabeus, ibid. Improvements in this instrument, 375 

Hypatia, anecdotes of her life, 356 — 359 

I, J. 

JACKS, antiquity of them, 297 

Ice, artificial. See Artificial ice. 

Ichthyology of the ancients, little done to explain it, 134 

Jews, persecuted on account of their usurious dealings, 27 

Illuminations on joyful occasions, antiquity of them, 382, 

383 
Images of the gods, in what manner washed by the ancients, 

231 
Impostor, by what means he made a statue speak, 313 
Inca*s stone, account of it, 179 
Indians, their method of cooling water, 328 
Insects employed to make leaf-skeletons, 419 
Iron fly of J. Muller or Regiomontanus, 304 
Irson, Thomas, an Englishman, exhibited a speaking machine, 

313. His deception detected, ibid. 
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halis, woad, dyes blue, 356 

Isis, table oF, said to contain chemical characters, 62 

Italians first sold liqueura at Parts, 352 

Jugglers, 264. Wlio comprehended under that title, ibid. I 
Observations on their employment, 265 — 270. Deception J 
of breathing out flames very ancient, 272. How perlbrn 
ed, ^73. Deceptions of t tie ancients mth naphtha, 274. ] 
Feats of Richardson, an Engliahman, with burning ccato 1 
, and melled lead, 276. Feat of one of the workmen at J 
Awestad witli malted copper, 277- Ancient Hirpi and ] 
nomen at Castabala acquainted with the art of nalkiog; 1 
through burning coals, 978 Ordeal, a juggling trick rf 1 
the priests, ihiti. Secret of it disclosed by Albertus Ma^' f 
nus, 2S0. Exhibition with balls and cup* often mentioned 
in the worlds of the ancients, 281. Description of it ta 
the letters of Alciphron, 283. Instances of extraordinary 
strength have escited wonder in all ages of the world, 283. 
Charles von Eckeberg suffered large stones to be broken - 
on his breast with a hammer, S84. A like feat exhibited 
by Firmus in the 3d oenttiry, ibid. Ancient rope-dancers, 
3»G. PelauTista, 26S. Art of exhibiting feats of horse- 
manship came from the East, 289. Performers in that 
way in the ISlh century at the Byzantine court, ibid. 
Bomans taught elephants to walk on a rope, S91. Syba- 
rites taught tiieir iiorses to dance, 292. Wildman's ex- 
hibition with bees, 293. Persons born without arms or 
hands, their dexterity with their feet, 294. Person of this 
kind sent to Augtulus by an Indian king, 295. Puppets, 
296. MaTionettei^ neurospasta of the ancients, 297, 298. 
Antiquity of automata, 300. Trij>ods of Vulcan, 301. 
Moving statues of Dtedalus, ibid. Figeon of Archylaa, 
303. Wooden eagle and iron fly of Rei^iomontanus, 304. 
Automata of Vaucanson and Du Moulin. 305 — 307} of 
De Gennes, 308, Speaking machines, 309—313. Chinete 
shadows, 314. 

Julius duke of Brunswick fond of mineralogy, 79. Forbade ' 
the exportation of zinc, 87 



K. 

KIRCHER proposed putting a small waggon in motion by J 

means of quicksilver, 302 f 

Kirchmayer made known the luminous property of sparry 1 

fluor, 222. ' 

Konia, a substance used by the ancients for washing, 230 
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l^AMPSi reTerberatiiig> by wham inventedi 388 

Lana philosophka, 74 

Limdria, plant so called i)y the Calabrian peasants, S4JI 

Lanarii, explanation of that tetmy 251 *. ' 

Lapidaiys wheel known to the ancients, 208 

fj(g)i8 calamviaris, 75 

Latinus Tancredus gives the first account o^ isixing ialtpetre 
with snow to produce coldi 346 

Laudati (abbe) let out torches and iMaterns for hire at PuiSr 
385 ^ . 

Law8on> i>r. his experiments to obtain zinci 88 ^ 

Le^f-skeletons, 414i Anatomy of plants b^an to be stucbed 
about the b^inning of ttie last centuryi i6id. One great 
help towards that stuciy was ttie art of reducing leaves, 
fruit, and roots to skeletons, 415. Method by which this 
is done, ibid» Leaf-Skeletons first made by Severin, pro- 

• fessor of anatomy at Naples, 416. Made also by Gabriel 
Ciauder^ 4 18. insects employed for this purpose by ttuysch, 
419. When be, first publbhed an account of his process, 
420i Hiese skeletons prepared by others, 422. f%ures of 
ieai'-skeietons published by Seliginann> 424. History of the 
art of raising trees from leaves, 425'— 428 

jLehmann, inventor of glass-cutting^ 209 

LemniuS) Levinus^ some account of him, 263 

• • • • « 

Lending-houses^ history of them, l^^Aneient princes lent 
pioney to the poor without inter^V13i Their example 
followed in modern Italy, 14. Tabema argentaria of the 
Komans different from lending-faouses, 18. Public loans 
at Florence and other cities in the 14th century, 19. &ar- 
nal>as Interamnensis first proposed to establish a lending- 
house, 21. The establishment of lending-houses opposed 
by tHe Dominicans, 23. Bernardin'us Tomitano preached 
in £atvour of lending-houses, 27. Chronological account 
of the establishment of lending-hoiises in different parts of 
Italy, 28 — 33. Dispute resptoting the legality of them, 
34. Confirmed at the council of the Lateran, 35. Lcnd- 
ing-houses established in tiie 16th century, 37. Banco de* 
poveri at Naples, 38. Origin of the name Mons pietatu, 
39. Adcbunl of thjo oldc^st public loans, 41. Pirtt fetaAag^ 
house in Germany, 44. Lombat'ds in the Nfelbfet&nth, 45. 
Mmt de pietS at Riris, 50 

Lepidoti, whether our carp, 139 

Life-V^nts, oiigin ^ them, 48 

Light-magnets, what kind of stones so called, 220 

Lighting of streets, 376. Streets of Rome not lighted, 377. 
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Contrary opinion (»^ M*W*i"'j *tid. I^assa£e of ^b^t 
aj9, C'^Bsarea Rot Ugltted, SSO. ^f.^nUy of iUi 
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nations on joyful pcc^pns, 3,ii2, When the atreeti of 

Biris begiin to be lighte<l, 384- Revaheraling Uiaipa in- 

wnted, asa. J'H'«t aopount gf UgtuMig tbe stre?t^ of 

LoDdoQ, 8SU. Lighting at Amsterdam ai)(4 the Hitgve> 

SJta, 893. At Copenhagen, 333. Slivets hf Rftmehavfno 

lights IjHt thpf^ [ilaced before the images «f saiiits, iAtd. 

Xjghting Qp stroett at PhUa^elphia, Hamliurgh, Qwi^i^^?^' 

aSo. Al Vienna and plher cities, 395— 397 

IJly of tlie Scripture, what siippoaed to have Itee^, Q 

i,iat(oiadieri at PsFis^ when foiwed into a cqmP^'U', ■, 

laquori of the Italians, when ialroduc^d jpto Tm^e, Sh% 

I'fUahBvd, origin of the name, 46 

LflDdan, whep its streets began to he ligtited, 3S9 

L'hla d^ HeimipihTOiiilef, aam^ ^pcoiint (m that qa^tj) 

.*¥orl(, 336—238 

M. 

MADDEH, 954. Pescription of that plapt, ibid. Was 
{cnown to the ^pcjents, ^55. Called varantia in the middle 
ages, 258. Its property of colouring the bones of animals 
which feed on it, how diaeovered, 359. Other planti pos- 
sess the same prpperty, ibid. Lemnius the oldest waiter 
who apeaka of coloured bones. 368 

Mahomet IV fond of the' ranunculus, 10 

Mandate for appointiijg a book-cenaor, cojiy of the oldMt, 

101 

Mandiroia first made known the method of raising' trees from 

leaves, 425 
Mantua, duke of, said to ha\c had a powder which would 

convert water into ice Insfantapeously, ^yen in sUfi^^f, 

S45 
Marcaaita attrea, zinc, 84, Marcaiita pallida, 88 
Marioniittei, 898 

Marachalk, Nicholas, aocouot pf ])im, 148 
Marigold, French and Jlfrioan, biftory Qf, 5 
Mascal, Leonard, brought the first carp to England, \.47 
Medea destroyed Creusa by means of naptha, 37^ 
Alelted copper heU in the naked h^d, JKSt^nce pf, 377 
Mgntarii, bankers, 18 
MsniiE nunmlariiB of the ancienlSi iHil' 
Metals distinguishable by the fuietj, IS4. Origin pfltte pi 

mical eharacters by which tli^y are i^pres^ut^, GO. f\ 

nomination after the goda. 53 
Meyer, Corgeliua, a Dutch cng^ngfr, engj^ ^^!SO^ftt pf pi 
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Microscope, solar, by whom invented, 2G9 

Mirrors, 154. ' The oldest were of metal, 155. Knowir in the 
time of Moses, Md. Not mentioned by Homer, 159. 
What metals are properest for making them, 161. Greater 
part of the ancient mirrors made of silver, 168. Mirrors 
of copper, brass, and gold, 166. Ancient mirrors, how 

' deaned, 168. . Chemical examination of tha metal of an 
ancient mirror, 171. Mirrors made pf stones^ 173; of 
the obsidian stone or Icelandic agate, 174 ; of phengUes, 
ibid.; df an emerald, 176; of rubies, 178. Mirrors of the 
native Americans, 179. Mirrors of glass made at Sidon, 
181. Mention of glass mirrors supposed to occur in Stobaeus, 
187. Glass mirrors cotered on t^ back with tin, mentioned 
in the problems of Alexander of Aphrodisias, 190. P^issage 
of Isidore quoted in support of the antiquity of glass mirrors, 
199. Mirrors in the 12th century, 194. The first certain 
mention of glass-mirrors in the 13th century, 195. Manner 
in wldch the oldest glass-mirrors were made, 196. IVo- 
cess for silvering mirrors at Murano, described by Porta* 
201. Venetian mirrors much esteemed till the end of the 
I7th century, 202. Establishment of glass-houses in 
^^ France, 203. Invention of casting glass plates for mirrors, 

f% 204. Advantage and disadvantages of this invention, 205. 

Abandoned for the old method of blowing, 207 

Mithras, his mysteries, 54 

Mons pietatis, origin of the name, 39. Monies fidd, religionis, 
farirue, Sfc, 42 

Du Moulin, account of his automata, 306 

Muller, John, his artificial eagle and iron-flyi 304 

N. 

NAPL!^, lending-house there, 37 

Naphtha, Alexander the Great astonished at the effects of it, 
275 

Nero, observations on the emerald which he used to assist him 
to see the combats of the gladiators, 176 

Nessus, blood of, supposed to have been naphtha, 275 

Neurobatee, 287 

Neurospasta, puppets, 298 

Nicht, fumaee-nicht, origin of the name, 74 

Night-watch, 397* Watchmen among the ancients, 398. 
When calling out the hours began to be practised^ ,399. 
Rich people among the Greeks and Romans kept servants 
whose business was to announce certain periods of the 
day, 400. Methods of watching usual in time of war, 401, 
Ancient watchmen carried bells, 402. Night- watching 
established very early at Pftrb, 404. Watchmen established 
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at Berlin, 405. Montagne's account of the night-watch- 
men in Germany, ibid, Watchmen stationed on ateeplea 
and towers, 407. Steeple- watchmen not suffered to have 
their wives with them, leat the churches should be pro- 
Cuied, 409. Watchmen posted on towers, among the Chi- 
nese, 410. Si eeple- watchmen in Germany often mentiooed 
in the 14th and I5lh century, 412. Watchmen in times 
of feudal alarm, 413 
Nitrum or litrum, employed by (he ancients for washing, 231 
Nosce U ipsum, a hook so called, some account of, 99 
Von Nostiz first introduced carp into Prussia, 149 
Aumu/arij, 18 
Nuremberg, lending-house there, 45 



O. 
OBSIDIAN stone of the ancients was vitrified lava, 174 
Oil and wine jars, how cleaned, 331, 347 
Old lant, name given to urine by the cloth-man ufticturers, 

235 
Oleum lentisciniim used by the ancients for making a kind of 

ointment, ^98 
Oracles, in what manner they epoke, 311 
Ordeal, trial by, a juggling trick of the priests, 278. Account 

of it, 279 
OnbaUE, 287 

Ox-eyes, a kind of small mirrois, 200 
Ojce, Peler, brought the first cray-fish and carp to Denmark, 

149 



Panni nativi coloru explained, 256 

Paris, when ila streets b^aa to be lighted, 384 

I^uli, Matthew, of Dresden, engraved on glass, 218 

Peccani, John, account of him, 195 

Perscribere and reicribere, meaning of tliese words as applied 

to money transactions, IS 
Perugia, the Srat tending-house established there, 33 
Petaminarii, petaurista, 287, 288 
Petersburg, watchmen there announce the hours by beating 

on a suspended plate of iron, 411 
Phalli, 299 

Pkengites, of the ancients was a kind of spar, 174 
Phosphoric earth, 223 
Physicians, ancient, remarked that tlte use of certain rouls 

coloured the urine of theia^ticnts, 261 
Pike Matliaccr, a preventatit'^uf grey hair, 226 
Planets, chardcter^ by which llieir names are expies&ed, :>'J 
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* 

PoUwUhtt tti60roia» hktoiy of it, a 

Pow^cUfx, meaaiiig of that term, 74 

Fope induoed the houM of Medici, h}r grafting it the 

ntlsbip^ to suppretft the Acmdemy del CMmio, %fik 
Fopoktion, increue of, oheermtipiiB on, 96d 
PMlugml, account of thftTQMkls UMd there lor cooBng water, 

335 
Porus, an Indian king, sent to Au^tus a man without arvis, 

who with his fbet could bond a now and difcharge aiTowc» 

&c. 2d& 
Printers endeavoured at first to make the hooka thc)i printed 

resemble manuscripts, 183 
Printing, bull of Pope Alexander VI to rofttriot iti lOfi 
Priscian, his poem on the hydrometer, 366 
Probe invented by .£sculapius, 160 
Prosa tunica, meaning of, 251 
Public loans, oUeat account of tbeip, 41 
Puppets employed fonperly tp WQrk mirMlWi $9^ 

Q. 

QUICKSILVER, puppets of the Chinese pot in motiQU by 
it, 302 

R. 

RANUNCULUS, history of it, 9 

Renard, his excellent thermometer?, 217 

Reseda luteola, dyes yellow, 256 ^ 

Richardson, an Englishman, his feats with burning coals, 
melted lead, &c. 276 

Robin, John and Vespasian, two experienced gardenerSi tend- 
ed to promote a taste for flowers, 2 

Roman ladies dyed their hair with plants brpug;ht frpna Ger- 
many« 226 

Rome, lending-house there, 37 

Rope-dancers mentioned in the wor|cs of the fg^cieQts, 2S0 

S. 

SALMO CARPIO, 146 

Saltpetre fii'st employed by the Italians for cooling wine, 

339 

Sander, Christopher, his service to the mines of the Harz, 81 

Sandy X, supposed to be our madder, 266 

Sapo, that woixi fii'st used bjj^Martial, 227 

Saponaria officinalis though1H|^ be the struthittm of the an- 
cients, 240 

Sefaeele discovered the acid of spariy floor, 216 
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Schrffct, John, pritilege graoled to iaa eiHtioii of Ijvy, 11*' 

Sebaaohata, S87 

Setmanharf, an ttperienced glaM-cutter, some account trf 
him, 210 

Sdhweicker, TtiomiW, wrote and made pens with his feet, 994 

Sea-fish, whether different fi-om fresh-water fish, 141 

Seligmann pubJbhed plates of leayes reduced to skeletoni, 
424 4, "' 

Seven, why that number was aacounted sacred, 63 

Sheep, how washed in the Helvetian Alps, 340. Wool of, a 
loured by feeding on certain plants, 256 

Sidon, mirrors made at the glass-housea there, 181 

Skin, how rendered rallous, 277 

Smell employed to discover the qualify of metals, 164 

Snow used by the ancients for cooling liquors, 3'i^. How 
preserved for that purpose by Alexander the Great, i6id. 
Sent thedistanceof sixty miles to Lisbon, 323. Snow used 
at the French court towards the end of the IGth century, 
336. Trade with snow and ice, 339. Snow mixed with 
saltpetre, 345 

Soap, 224. Invented by the Gauls, ibid. Much used by the 
ladies at Gome as a kind of pomade, 226. Germans dyed 
their hair wit^t, ibid. Nature of corainon soap explained, 
^9. Oldest Ikthod of washing, ibid. How wtne-jara and 
the images of the gods were cleaned, 331. Nitrum used for 
washing, i''jd. Alkaline water in Armenia, 233. Urine 
employed for washing, 234. Tax upon it, 235. Sapona- 
ceous plahls used instead of soap, 236— SIB. Bran, 243. 
Fiillers-eaith, 844— 24C. Cloth fumi^ted with awlphur to 
~ render it whiter, 9A7. Art of the Roman fullers, 248 — 
S53. Walk>mill, when invented, 353 

Soap'plant of Syria, described byBauhin, 213 

Spar, ornaments of, when first made in England, 223 

Sparry fluor earth, luminous, when first known, ibiiU 

Speaking machines, account of them, 309 — 313 

Specuiatum cubicahim Hordtii, 158 

Spellrum, the same as zinc, 9S 

Spiauter, spialter, origin of tJiese terms, ibitt. 

Spiegel-karpen, mirror-carp, 150 

Sponge and pumice-stone employed bj the ancients for clean- 
ing their mirrors, 168 

SlairaMK does not always eigatfy tin, 167 

Stock-jobbing, oiigin of, \y 

Struthium, different accounts given of it by tJie ancients, 
236 

Sulphur, cloth fumigated with it beenmes white, 'J47 

Sun, why woi-shipped as a divinity, 52 
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Sweinheim, Conrad^ and Arnold Pannarz^ the first printeit 

at Rome, petitioned the Pope for support, 118 
Sybarites taught their horses to dance to the sound of music, 

Synesius^ anecdotes of him> 359. Wrote to^ypatia for an 
hydrometer, 360 

T. 

TABERNM argentaria of the Romans, 18 

Tagetes patula et erecta, when first known, 5 

Telescope, invention of it made metal mirrors necessary, 160 

Thevart found out the art of casting glass plates, 205 

Hberius established lendin^^banks, 14 

Toga of the Romans, how wofe and made, 253 

Tombac, 68 

Tomitano, Bemardinus, anecdotes of, 26 

Tontines, origin of them, 43 

TrapezUag bankers, 18 

Trees, how raised from leaves, 425 

Tuberose, history of, 3 

T\itia, how produced, 75 

Tuttanego, zinc, 92 

7\»ac, Fersian name of the flower called oAwn imperial^ 5 

V. 

Varantia, name given to madder in the middle ageis, 258 

Vaucanson, his automata, 305 

Fectigal pro urinajumentorum et canum, 236 

Venice, lending-house there, 38 

Verbascum, ointment for grey hsdr made of its flowers with 

soap and ashes, 228 
Vespasian laid a tax on urine, 235 
Vesperugo, sparry fluor, 222 
Villafranca, Blasius, first made known the method of cooling 

liquors by saltpetre, 340 
Vir^*s mirror, account of, 197 
Vitriol, white, when first made known, 80 

Urine employed by the ancients for washing, 234. How col- 
lected by the scowerers, ibid. Tax laid upon it by Ves- 
pasian, 235 

Usurious practices of the Jews in the 15th century, 21 
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Walk-mUls, when invented, 15^ 

Washing at Rome, Pliny's description of it, 248 

Water, boiled, said to freeze sooner than unboiled, 3^9 

Water- searchers, among the ancients, their employment, 

372 
Watchmen posted on steeples, 407. Utility of watchmen 

plac^.'cl on the tops of towers in the time of feudal dissen- 

• , Wildmau taught bees to obey his orders, 292 

■ ' . Wilier, George, first printed catalogues of books, 120 

I Windows in Russia, how cleaned when frozen, 346 



«en- 



^eglerinn, Anna Maria, an impostor, burnt on an iron stool 

■ at Branswick, 87 

Zimara acquainted with the method of cooling liquors by 
means of saltpetre, 341. What time he lived, ibi± 

Zinc, 67. Was not known to the ancients, ibid. Ancients 
acquainted with brass, 69- Meaning of the word cadmia, 
70. Cuprum, what it signified, 71. Furnace-calamine, 73. 
Oimia, 75- Use of furnace- calamine in making brass, 
known to Albertus Magnus, 77- Erasmus Ebener first 
brought it into use at the furnaces of Rammelsberg, 7*. 
Invention of white vitriol, 79. First mention of zinc under 
the name of marcltatUa aarea, 83. The name zinc occurs 
first in Paracelsus, 35. Zinc scarce in the 16th century, 
86. Zinc first procured from calamine byHenkcl, 88. 
Greater part of it imported from the East Indies, 89. Ori- 
gin of the different names given to it, yi 

Zosimus, his method of restoring the lustre of pearls, S43 
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